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Minimum instrumentation needed for fuel rating includes: Removable spark advance quad- 
rant, calibrated crankshaft pulley, auxiliary fuel system, tachometer and vacuum gauge. 


How Ethyl Research equips a car 
for accurate fuel ratings 


Ethyl Research has for years been active in devel- 
oping more accurate and economical ways of obtain- 
ing fuel ratings on the road—offering refiners con- 
venient methods for evaluating their gasoline stocks. 
At Ethyl Laboratories, we have found that the 
various road rating procedures can be adequately 
handled by a grouping of just five instruments, some 
of which can be seen in the picture above. But we 
have discovered that the addition of other key equip- 
ment can facilitate your road testing operations. 


1956 


Our people have accumulated hundreds of thou- 
sands of miles of road testing experience with this 
equipment. If you would like more information 
about this important subject, please contact your 


Ethyl technical representative. 


ETHYL CORPORATION 
New York 1 ; N Y 
Research Laboratories: 
1600 W. Eight Mile Road, Ferndale 20, Mict 
2600 Cajon Road, San Bernardino, Calif 
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McCullough Back-Off 
Service Aids in 
Recovery of an Extra 
3600’ of Stuck Pipe 


In some stuck pipe conditions 
McCullough’s Magna-Tector (Free 
Point Finder) will indicate that work- 
ing the pipe may free it further down 
the hole. In this instance the stuck drill 
pipe was actually loosened 3,600’ be- 
low the original sticking point. 

Operator was drilling at 5,668’ with 

3%” Full Hole Drill Pipe when pipe 
stuck. This was a 32° angle directional 
well. 
@ McCullough was called to run their 
combination Magna-Tector, String 
Shot: Back-Off. Lowest free point was 
found at 1,900’. However, the Magna- 
Tector reading indicated that the drill 
pipe might be freed further down the 
hole. 

Pipe was worked for 2% hours and 
the combination Magna-Tector, String 
Shot Back-Off was again run. Pipe was 
found to be free at 5,500’ at the top 
of the drill collars. The String Shot 
Back-Off ‘was positioned and fired and 
pipe was recovered from that point — 
a bonus of 3,600’ of drill pipe. 

McCullough’s new combination 
“One Trip” Back-Off Service obtained 
the free point reading and fired the 
back-off shot on a single trip in the 
hole. Thus, all free pipe was backed 
off and started out of the well almost 
immediately after the lowest free point 
had been found — and before it had a 
chance to re-stick further back up the 
hole. 


Magna-Tector Helps Save 12 Days 
Fishing Time on Stuck Pipe Job 


Operator Estimated 21 Days to recover 7760’ of 
Stuck Drill Pipe — Job Actually Completed 
in 9 Days with Aid of McCullough Back-Off Service. 


The time-saving benefits of McCullough Back-Off Service in pipe recovery J 
operations were strikingly demonstrated in this deep California well. 

Operator was drilling at 11,360’ when 4%” O.D. drill pipe became stuck. 
Only surface casing had been set and hole was open from 500’ to 11,360’. 

McCullough was called immediately. The Magna-Tector (Free Point Finder) 
located the lowest free point in the stuck string at 3,600’. A String Shot Back-Off 
was fired at that point and the free pipe was removed from the hole. 

At the time of the first back-off the Drilling Superintendent advised his head 
office that it would require an estimated 22 washover operations, 22 String 
Shot Back-Off shots and 21 days of rig time to recover the remaining 7,760’ of 
stuck drill pipe. However, due to reliable free point determination, the job 
was completed in only nine days. 
After each washover operation, 
McCullough’s Magna-Tector was run 
to confirm that the washed-over pipe 
was free. In each instance the Magna- 
Tector discovered that pipe was free a 
considerable distance below the lowest 
washover point. McCullough’s String 
Shot Back-Off successfully loosened 
the lowest free joint in every case and 
permitted fast recovery of the freed 
sections. 

Instead of 22 separate washover 
and back-off operations, the use of 
McCullough Back-Off Service enabled 
completion of the job in only four re- 
covery operations. 

Count the savings this operator 
made through his foresight in calling 
for McCullough Back-Off Service. 
Saved — 18 String Shot Back-Off shots 
— 18 separate washover operations — 
12 days rig time. 





SAVE MONEY 











SAVE PIPE 
Call for—McCULLOUGH BACK-OFF SERVICE 


McCullough “One Trip” Back-Off Service 


is now available in most service areas 
— performs all back-off operations in 
one electric wire line run in the hole — 


It pays to call for McCullough Back- 
Off Service. You'll save time — save 
pipe — save money! 








ask your McCullough Service Engineer. 


M'Callough TOOL COMPANY 


LOS ANGELES 


HOUSTON 


Cable Address: MACTOOL EDMONTON 
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The original High Alumina Cement. 


Used in the construction and 
maintenance of Oil Installations 


throughout the World. 


We shall be pleased to supply, on request, 
a number of copies of an article 
“High Alumina Cement in Oil Refineries” 
by 
Dr. T. D. Robson, B.Se., Ph.D., F.R.I.C., M.Inst.F. 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73, BROOK STREET, LONDON, ENGLAND 


Ciment Fondu Lafarge Corporation, 141, East 44th Street, New York 17, N.Y 
Ciment Fondu Lafarge (Canada) Ltd. 1405, Peel Street, Montreal, P.O. 
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Seaton Heads Interior 


Fred A. Seaton, the new Secretary of the Interior, 
is a forceful man with a mind of his own, who is 
immensely capable. An astute politician, and one of 
the most popular men in Washington, he came here 
at the end of 1951 to fill the unexpired term of the 
late Senator Kenneth Wherry. 

As secretary, he is the chief government officer 
as far as oil and gas matters are concerned. Points 
of contact are numerous. 

Oil and gas leasing in the outer belt of the off- 
shore lands are run by the Department of the In- 
terior. Also under the department are public lands 
including wildlife refuges, the bureau of mines, geo- 
logical survey, coal-to-oil studies, Alaskan matters, 
fast tax writeoffs for new petroleum facilities, ex- 
pansion goals for the oil and gas industry, and co- 
operation with the Foreign Petroleum Supply Com- 
mittee and the National Petroleum Council. Some 
of this work is coordinated by the office of Oil and 
Gas of Interior. 

Secretary Seaton will have a chance to speak a 
word for oil on such matters as the depletion allow- 
ance and controls over natural gas prices. He will 
get into oil imports as a member of the Cabinet 
Committee on Fuels Policy. 

There was little indication of his attitude toward 
oil when he took office June 8—the day President 
Eisenhower went to the hospital. He did vote against 
turning over offshore oil lands to the states. There 
is a rumor he suggested a veto of the natural gas 
bill this spring. 

Mr. Seaton tries to be publisher of his 11 news- 
papers and operator of his three radio stations in 
the Midwest. He gets sidetracked into politics. He 
was executive secretary with Harold Stassen’s try 
for the Presidency in 1948, and advisor to the Eisen- 
hower campaign in 1948. 

Mr. Seaton became Assistant Secretary of Defense 
in September, 1953, and moved to the White House 
February, 1955, to become deputy assistant to the 
president. He is even closer to the President: 
Seaton’s father, as secretary to Sen. Joseph L. Bris- 
tow of Kansas, helped obtain the Eisenhower West 
Point appointment. 

The post became vacant when Douglas McKay re- 
signed to run for the Senate in Oregon. As Seaton 
takes over, friends recall what they used to say at 
the White House of him. “If you don’t know, better 
ask Fred Seaton.” 


Impact of Highway Bill 


The American petroleum industry is going to be 
affected in many ways by the new highway bill— 
the largest single construction biil in the history 
of the civilized world. 

As it stands, the bill will provide for more than 
$50 billion worth of highways over the next 13 
years. And state and local money will be freed 
for other spending for highways—perhaps another 
$50 billion worth. 





By Joseph B. Huttlinger 


To raise the money, $38 billion of which will 
come from the federal government, and the rest 
from states, new taxes are being levied. 

Thus, the federal tax on gasoline will go up, 
effective July 1 of this year, to three cents a gallon 
from the present rate of two cents. Taxes on diesel 
fuel and special motor fuel; on tires and inner tubes; 
on trucks and the like will go up. One estimate is 
that the average motorist will pay $6.50 a year in 
new taxes; that the large truck will pay an extra 
$400 a year. Off-highway users will obtain certain 
refunds. 

The bill provides that the 40,000-mile interstate 
system, which is to be improved and completed, will 
have federal control of exits and entrances and of 
service stations and the bill provides competition 
among oil companies and gasoline dealers in this 
field by barring monopolies, now granted on some 
U. S. highways. 

The bill as passed by the House, would forbid 
the location of service stations on the rights of way 
of the highways. This would bar states, for instance, 
from demanding high royalties from gasoline serv- 
ice. 

Charles Z. Hardwick, executive vice-president of 
the Ohio Oil Co., told a Washington conference 
recently that “the best” way to handle service is 
the service road or the feeder route. 


Oil Field Equipment Sales 


Sales of oil field machinery and equipment, and 
tubular goods during 1955 came to $1,551,716,320, 
according to a summary of reports compiled by the 
U. S. Department of Commerce. 

This was a gain of 18% over the total for a year 
earlier, $1,313,763,930. The compilation was made 
public by the Agricultural, Construction, Mining 
and Oil Field Equipment Division of the Business 
and Defense Services Administration of the depart- 
ment. 

The figures came from a questionnaire to 480 
U. S. manufacturers, which drew 439 plants 
replying. 

Of the figures, sales of machinery and equipment 
came to $896,866,771; services such as cementing, 
formation tests, fracturing and the like came to 
$199,733,087; sales of tubular goods came to $455,- 
116,462. The tubular goods sales were $364,426,915 
during 1954. 

Total steel requirement for the industry in 1955 
was 3,211,750 tons—both carbon and alloy steels. 
This does not include imported pipe, inventory 
withdrawals, line pipe used as oil country goods and 
second-hand pipe. 

On the basis of reported tonnage, USDA estimates 
a 1955 requirement of 14.2 tons of steel for each 
1,000 feet of hole drilled as compared with the 1954 
requirement of 13.6 tons. 

The U. S. oil and gas industry completed 56,682 
wells during 1955 for a total of 226,270,000 feet. The 
average depth of the wells was 3,992 feet. 


Pro-ration Study Postponed 


Attorney General Herbert Brownell, Jr., appar- 
ently is trying to avoid making a study and report 
on the Interstate Oil Compact. First he asked Con- 
gress not to ask for the study. Congress did so 
anyway, a year ago. Mr. Brownell then asked an 
astonishing $700,000 to make the study, 25% of entire 
budget of the anti-trust division. Congress slashed 
this to $25,000, amid suggestions Mr. Brownell is 
trying to make the study “absurd.” 

Now Brownell says he can’t meet the July dead- 
line for the first report, because of no staff. Some 
say he may need another year, unless prodded by 
anti-oil Senators. 


NATO Petroleum Committee Meets 


Hugh A. Stewart, director of the office of Oil and 
Gas of the Department of the Interior, is head of 
the U. S. deleggtion-to a meeting of the petroleum 
planning committee’ of the North Atlantic Treaty 
Organization in Paris, June 21. 

Frederick S. Lott; assistant director of the OOG, 
is attending as chairman of the committee’s working 
group. Others attending are Earl R. Beckner, chief 
of the fuels division of the Department of State; 
and Maj. Gen. Louis Cotulla of the office of petro- 
leum logistics of the Department of Defense. 


India to Send Oil Experts to U. S. 


A team of petroleum officials from India is con- 
sidering a trip to the United States to study whether 
government or private industry best runs the petro- 
leum industry. 

The head of India’s Ministry of Natural Resources 
and Scientific Research, or the deputy head, accom- 
panied by a geologist and mining engineer, would 
be in the party. 

The U. S. has offered to throw open its doors, to 
the extent of paying part of the cost through the 
International Cooperation Administration. 

The group also would visit Canada, Mexico, 
Venezuela and return home by way of Algiers and 
France. 


Re-Examination of Oil Imports 
Formula 


The U. S. is taking a new look at the formula as 
to the proper levels of imports of crude oil and 
residual oil, it is announced. 

The restudy is to determine if the present formula 
still is valid, or if it should be revised. While there 
was no statement about it, it is believed any re- 
vision would be to allow in more oil. 

The present formula was announced Feb. 26, 1955, 
by a special Cabinet Committee on Energy Supplies 
and Resources Policy, of which Dr. Arthur S. 
Fleming, defense mobilizer, is chairman. 


Merger Law Opposed 


U. S. oil producers are objecting to legislation 
designed to slow down business mergers. They told 
a Senate Judiciary Sub-committee a 90-day notice 
measure would hamper buying and selling of oil 
and gas leases. 

The measure would call for companies wanting to 
merge to give 90 days’ notice to the government if 
the combined assets of both companies are $10 mil- 
lion or more. The House passed the measure, but 
the Senate has been taking a long look at it. 


FPC Members Named 


After three and a half years, President Eisenhower 
has named all five members of the U. S. Federal 
Power Commission. Arthur Kline of Cheyenne, 
Wyo., a Republican, is the final one. He was named 
to a five-year term starting June 22, 1956. 

He takes the post being left by Claude L. Draper, 
who has been on the commission since 1930—an ap- 
pointee of President Herbert Hoover. Often, Draper 
was at odds with oil and gas men. 

Currently, the FPC is studying major gas com- 
pany plans to bring natural gas into the United 
States from both Canada and Mexico. 
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AVONDALE 


Avondale Marine Ways grew up with offshore 

drilling. It was just a decade ago that oil | 
companies began to expand on the marshlands 
of lower Louisiana . . . and to venture out 
into the Gulf of Mexico. Special equipment 

was needed—and Avondale was ready to 
build it. Conversions in many cases were 
advisable—and Avondale took them on. 
Platforms, pipe jackets, rigs, derrick barges, 
tugs .. . all of the many and varied units 
needed— Avondale built them all. As a result, 
Avondale Marine Ways has an outstanding 
comprehensive knowledge of the specialized 
needs of offshore. As for service, Avondale has 
constantly expanded to provide the best in repair 

and rig up facilities. The next time you need 

a job done . . . call in the forces of Avondale. 





AVONDALE MARINE WAYS, INC. 


aa oO. BO xX 1o3 0 ° NE WwW ORLEANS 
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| International News and Notes 





U.S.S.R. Develops Electric Bottom Hole Motor 


With the turbine drill beginning to interest Amer- 
ican industry, news of still another Russian innova- 
tion is appearing. Over 120,000 feet were drilled elec- 


trically in Russia with bottom hole motors during 
1954. Among the advantages listed for bottom hole 
electric drilling are less pipe wear, more constant 
power, and better control of torque. Among dis- 
advantages are more frequent repairs, and lack of 


idequate experience on drilling speeds. 


The following summary is of an article’ which 


recently appeared in Russia. It lists the main points 
of experience with electric drilling in the USSR. In 
thi ystem, as in turbine drilling (See wor.p 
PETROLEUM, March and April 1955.) power is applied 
directly to the bit, which rotates without turning the 


drill pipe 


During 1954, 22 wells with a total depth of 121,707 
feet were drilled electrically against 16,614 feet in 
1950 when two electric rigs were working. The 
Soviets listed the following findings: 


The power transferred to the bit and its rpm re- 
main constant while in turbine drilling, bit effi- 
ciency and rpm depend chiefly on pump efficiency, 
depth of bore hole, and weight on the bit. 


The pipe drill moves very little in either turbine 
or electric drilling with the result that wear is re- 
duced, lighter pipe and simpler tool joints can be 
employed. Eight to ten wells can be drilled electri- 
cally to 5,600 feet with the same drill pipe in electric 
drilling. Breakdowns of the bit are almost non- 
existent, according to the Soviets. 


The maximum pressure carried on the bit is 44,000 
to 62,000 pounds. If pressure is to increase, the power 
must be raised. Less experience is needed in electric 
than in turbine drilling to adjust torque on the bit 
in such a way as to achieve a miximum penetra- 
tion. The automatic pressure regulator BAR-1 regu- 


lates the right amount of torque on the bit or its 


timely retraction, thus almost eliminating bit damage. 


Electrically-driven bits reach rotation speed and 
stop quickly while turbine-driven bits need pick-up 
time and stop only after slush pressure on the blad- 
ing of the turbine ceases. 


Electric drills with 520 rpm are already being 
mass-produced. Tests with 400, 520 and 670 rpm 
motors showed that penetration increases with 
higher rpm. Tests are now carried out with 670 and 
900 rpm motors to determine most economic rotation 
speed. For each electric drill a 500 KVA transformer 
is being used, although normal capacity of the drills 
amounts to only 150 KV. The transformer is given 
three windings to supply additional current for rig 
work. 

For the first time in 1954 the AJAG-3-150 cen- 
trifugal slush pumps were used. These need no air 
chamber and are much smaller than piston pumps. 
The centrifugal pumps have a capacity of 5,300 cubic 
feet per hour. They cannot as yet handle thick mud. 


Repairs on electric drilling are more frequent 
and more time-consuming (about 44 hours more 
per well) than in turbine drilling. The contact joints 
in the power cable constitute a problem. Trip time 
is affected by the fact that power cable runs through 
the drill pipe 

Since electric drilling can be carried out with only 
one slush pump, it is intended to make more use of 
electric drilling on the Tuymazy oil field. 


In the past several months the Soviet Union has 
opened the irefi curiain to export a wide range of 
oil equipment, exclusive of crude and products 
shipments, which have been increasing daily. 


The most recent of these exports is the shipment 
of three drilling rigs to India. The price was $1.34 


1 “Electro-drilling in Tuymazy (USSR)” by K. N. 
Yevstigneyev, S. D. Bobko, S. Y. Tshepurnoi, from 
VEFTY ANOYE KHOSY AISTVO, No. 8, August 1955, 
p. 19. 


million, including installation by the end of 1956 
free of charge, plus seismic equipment for explor- 
atory work in the states of Punjab and Rajastan. A 
total of 66 Soviet experts are to supervise the rig 
installations and train Inaian personnel in their use 
for six months. This is in addition to the recent 
survey by Soviet geologists on invitation from the 
Indian government, which covered the country and 
resulted in recommendations that in the next five 
years exploration be concentrated in the states of 
Rajastan and Punjab and that geological work be 
done on the Ganges Valley of western Bengal, the 
Cambay area and the Madras Coast. 


A recent report from Syria states that a group of 
Yugoslavian geologists had received exploratory 
rights. The group will cover the entire country, 
using Austrian and Soviet equipment. Soviet turbo- 
drills, produced under license by Mannesmann- 
Trauzl A.G. in Austria and delivered to Yugoslavia, 
have been shipped to Syria and the lack of any 
protest from Russia indicates the arrangement had 
the government’s approval. 


In Austria, where the Russians controlled the 
majority of oil production facilities until mid-1955, 
the Soviet Union has declared its willingness to 
supply Austria with three devices, used to control 
turbodrills in directional drilling. Delivery date was 
five to seven weeks. The accessory is used with the 
Ts-3 turbodrills which the Russians turned over to 
Austria on leaving the Austrian fields. 


In France, Hughes Tool Co. has made an agree- 
ment to manufacture rock bits for the Neyrpic S.A. 
turbodrill which was developed by Neyrpic in 
France. Hughes will develop the high-speed hy- 
draulic drilling bits but will not manufacture turbo- 
drills itself. Hughes will have access, however, to 
Neyrpic’s information on the turbodrill. Alfred 
Wirth & Co. of Erkelens, Germany, has been 
granted an exclusive license over the Neyrpic 
turbodrill in Germany and will rent the drill and 
Hughes’ bits to other countries. 


Meanwhile Dresser Industries, whose executive 
vice president, J. B. O’Connor, recently made an 
agreement with the Russians to manufacture the 
Russian turbodrill in America, has announced it 
will manufacture the Neyrpic turbodrill. This 
followed the U.S. government’s refusal to allow 
Dresser to export the metallurgical information 
which was to be given in return for turbodrill 
technical advice and manufacturing rights. 


Dresser has been granted an exclusive license by 
Neyrpic to build the new hydraulic turbine in 
Canada, United States, Mexico and Venezuela, and 
will put at Neyrpic’s disposal the Dresser worldwide 
field service organization. 





Dresser is sending field drilling engineers over 
to France to work with Neyrpic on hydraulic drill- 
ing problems, according to Mr. O’Connor. He fur- 
ther stated that he considers Neyrpic facilities at 
Grenoble some of the finest in the world for re- 
search and development work on hydraulic prob- 
lems. 


Austrians to Produce Turbo-Drills 


The Mannesmann-Trauzl A.G., Vienna-Strebers- 
dorf, is now producing drilling rigs. 

The factory, founded in 1889, was dismantled by 
the Soviets in 1945 and outfitted again in 1947. Since 
the return of Mannesmann-Trauzl to Austrian 
ownership on August 13, 1955, the factory has been 
trying to find a market for its products in the West. 

From 1947 to 1955, the factory turned out 92 
rotary sets for depths up to 2,500 meters (8,202.5 
feet), 29 mobile drilling sets for depths up to 1,200 
meters (3,937.2 feet), 7,750 roller bits, 23,318 tool 
joints, 244 fishing tools, and one rotary drilling rig 
for a depth of 4,500 meters (14,764.5 feet) was sent 
to East Germany and another to Hungary. 


Tapline Capacity To Rise 


Trans-Arabian Pipe Line Co. will install four 
auxiliary pumping units in Saudi Arabia and Jor- 
dan to increase throughput by approximately 
90,000 b/d. The units will be auxiliary to the main 
pumping stations at Qaisumah, Rafha, Badanah and 
Turaif in Saudi Arabia. The new auxiliary pumps 
will be located about midway between stations, the 
most westerly unit being located at Qaryatain in 
Jordan. A fifth unit will be added to existing fac- 
ilities at Turaif. The units will be unattached, and 
their operation will be controlled by radio from 
the main pumping stations. 

The new pumps are scheduled to be in operation 
by the first of January, 1958. After the new units 
are placed in operation, the maximum pipe line 
throughput will be about 410,000 b/d. Present 
capacity is 320,000 b/d. The line can be raised to 
about 500,000 b/d. 


Turkish Pipe Line To Be Completed 


The Batman-Garzan oil pipe line is expected to 
be completed in Turkey this summer, it is reported. 
This would tie in with a 22.5-kilometer line of three 
inches from Raman oil field to Batman refinery, 
which has two pump stations. 

The Batman refinery is partly responsible for a 
jump in crude oil production in Turkey last year 
to 178,536 metric tons (3,571 b/d). 


Boats for Papua 


The third of three specially designed landing 
craft, for the transport of drilling gear and equip- 
ment through the winding rivers of Papua to test 
drilling sites, has left for Papua, being towed on its 
8,500 mile journey by the sea-going tug “Trades- 
man” which towed out the first two sister crafts. 
These crafts have been named “Gurubi,” “Gimada” 
and “Geboso” after Papuan villages. 

The 19,830 dwt motor-tanker “Helfrid Billner,” is 
probably the first ship in the world to be fitted with 
an aerial for directed short wave transmission. 

This aerial is rigged between the foremast and the 
radar mast amidships, both of which are higher 
than normal in order to give the aerial a proper 
elevation. 


U. S. Award For Borneo Oilman 


S. M. James, an Indian supervisor in The British 
Malayan Petroleum Co.’s welding shop at Seria, 
British Borneo, has become the first man outside 
the U. S. to receive the Meritorious Safety Award 
of the Associated Petroleum Institute of America. 

A Dayak electrician was working in the welding 
shop when he contacted high-voltage overhead 
cables and apparently was killed outright. But Mr. 
James began immediate artificial respiration, and 
eventually the man revived and recovered—due 
entirely, according to doctors, to the prompt start 
of resuscitation measures by Mr. James. 
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pI ST TYPE 120 T.C.C. UNIT 





erected at 
Capuava Refinery 


by 





@ Fourteen miles north of Sao Paulo, Brazil, at 
Capuava, a main fractionating tower and the first 
type 120 Thermofor unit to be built was erected 
by Chicago Bridge & Iron Company in coopera- 
tion with their subsidiary, Sociedade Chibridge 
de Construcoes, Ltda. Both of the units were fab- 
ricated at our Greenville, Pa. plant and furnished 
through Hydrocarbon Research, Inc., New York, 
for Refinaria e Exploracao de Petroleo “UNIAO” 
S.A. The UNIAO refinery has a crude capacity in 
excess of 20,000 bbls. per day and can handle a 
wide variety of stocks. 


@ CB&I is a steel plate specialist—with com- 
plete facilities for designing, fabricating and 
erecting welded steel plate structures for the 
petroleum industry. Write our nearest office to 
take advantage of CB&l’s experience and crafts- 
manship. 


Dale 











~ 


Top: An air duct section for the TCC kiln 
being raised into place 


Bottom: General view of Capuava Refinery 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland * Detroit * Houston 
Los Angeles © New York © Philadelphia © Pittsburgh © Solt Loke City 
San Francisco © Seattle © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
REPRESENTATIVES AND LICENSEES 


Brazil * Conada © England © France © Italy © Netherlands © Scotland © Venezuela 
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Unifining Solves Major Problem for 


Rock Island Refining Corporation 


By L. E. Winkler 
President 
Rock Island Refining Corporation 
Indianapolis, Indiana 


[nstallation of a 300 barrel per stream 

day Unifining unit has solved a par- 
ticularly knotty problem for us, and has 
enabled Rock Island Refining Corpora- 
tion to raise the 
octane rating of its 
pool gasoline by a 
full number. 

Prior to the time 
the Unifining unit 
went on stream last 
September, our re- 
finery had about 
150 barrels a day 
of low quality vis- 
breaker gasoline 
which, if blended 
with Platformate 
from our UOP Platforming unit, cata- 
lytically cracked gasoline and other 
refinery stocks, would lower the octane 
number of the pool gasoline. Using it 
as a charging stock to the Platformer 
was uneconomical since the vis-breaker 
gasoline contained certain contaminants 
which are known to reduce the life of 
the catalyst. We were, furthermore, re- 
luctant to make a large capital invest- 
ment to improve this material, and we 
did not want to dispose of it as an in- 
ferior product. 


Universal Oil Products Company de- 
signed and engineered the Unifining unit 
in such a manner that it required only a 
comparatively small capital investment 
to convert the vis-breaker gasoline into 
a choice stock for Platforming. Results 
obtained so far indicate that the unit will 
be amortized in about a year on the basis 
of tetraethyl lead savings. 

The Unifining unit at our plant is con- 
siderably different from others now in 
operation. It operates at pressures sub- 
stantially lower than those normally 
recommended for processing olefinic 
stocks; there are no compressors because 
the low operating pressure made it pos- 
sible to design the unit to use excess 
hydrogen from the Platformer without 
recompression ; there are no fired heaters 
since hot effluent from the Platformer 
serves to provide a portion of the heat 
required to maintain the Unifining reac- 
tion, and electronic instruments control 
the unit. 





L. E. Winkler 


The total make of vis-breaker gasoline 
is charged to the unit in admixture with 
enough straight run gasoline to control 
the heat of reaction. The mixed stream 
picks up the required amount of hydro- 
gen for the reaction and enters a heat 
exchanger to be preheated while the 
reactor effluent is being cooled. The bal- 
ance of the required preheat is obtained 
by heat exchange against the reactor 
effluent from the Platformer. The hot 
charge flows over the Hydrobon catalyst, 
which is of the cobalt and molybdenum 
type, and reactor effluent is heat ex- 
changed against incoming charge and 
cooled with water before entering a high 
pressure separator. Any unreacted hydro- 
gen goes to fuel gas. The treated product 
is further reduced in pressure, then is 
mixed with the rest of the charge to the 
Platforming unit. 

After Unifining, the total sulfur was 
reduced to 0.008 weight per cent from 
an original content of 0.143 per cent. 
Basic nitrogen has been lowered to less 
than one part per million when formerly 
it was 2.7. Arsenic has dropped from 120 
parts per billion to less than one part 
Only a trace of olefins remains in the 
product, whereas the charge contained 
16 volume per cent. Paraffins have in- 
creased from 46 to 58 volume per cent. 
Naphthenes now are 37 volume per cent 
against 31 in the charge. Virtually no 
change is shown in ASTM distillation. 

The electronic controls were chosen 
because we have received good service 
from similar instruments on the Plat- 
former. This instrumentation was a factor 
in lining out the Unifining unit when it 
was placed on stream. Specification prod- 
uct was being produced within four hours 
after the startup. The controls were com- 
paratively easy to install because of the 
experience we had on the Platforming 
unit. They are giving virtually trouble- 
free service. 

Because of Universal’s recommenda- 
tion to install a Unifining unit, we now 
are converting a normally low quality 
product which we could not use profit- 
ably into a charging stock that is ideally 
suited for processing in our Platforming 
unit. Universal furnished the design and 
process engineering for the Unifining unit, 
which was built by refinery personnel. 
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| International News and Notes 





Romania Offers Oil Settlement 


Romania has offered to negotiate a settlement of 
United States claims for war damages and for 
roperty she nationalized on June 11, 1948, without 
compensation. Total United States claims against 
Romania have been estimated at approximately 
$88.5 million, based largely on war damage, na- 
tionalization and land confiscation claims for which 
Romania is held responsible under the Peace Treaty 
igned Feb. 10, 1947, in Paris) and the rules of 
international law , 

The distribution of capital by nationalities on 
Aug. 1, 1945, was as follows: 


Per Cent of Capital 


Romanian 27.34 
British 22.51 
Soviet (ex-German) 12.53 
American ‘ 12.30 
French 10.65 
Italian 3.80 
Belgian 3.42 
Dutch 1.63 
Other 5.82 


Nationality 


Czechoslovakia Misses 
Production Target 


Official statistics in Prague state oil production in 
1955 was under the target levels. 1954 production 
was about 3,822 b/d; last year’s production was 
about 4,109 b/d. 

In 1954, 72.3% of Czechoslovakia’s crude oil im- 
ports were supplied by the Soviet Union. 

Intensified development of the gas reserves in 
western Slovakia and southeastern Moravia was 
announced. 

In 1956 a 49.7 mile gas line is to be laid from 
Trnava (southwest Slovakia) to Nove Mesta, Vah, 
Trencin and Dubnica. This pipe line is later to be 
extended to Zilina and Trzynietz near Tesin. Branch 
lines are planned to Nitra, Prievidza and Ziar. The 
industrial area around Brno (Moravia) is also to be 
supplied with gas. 


Russia’s Five-Year Plan 


Under the Sixth Five-Year Plan (1956-1960), 
approximately 5,589 miles of main gas pipelines are 
to be built. 

The Soviet Union plans to construct 9,004.5 miles 
of main oil pipe lines during 1956-1960. They are: 
Tuymaya-Omsk (the second) Omsk-Irkutsk, Alme- 
tievsk-Gorky, Almetievsk-Molotiv, Gorky-Ryazan, 
Ryazan-Moscow, Gorky-Yaroslavl, Ishimbai-Orsk, 
Omsk-Novosibirsk, Ufa-Omsk (the second), Novo- 
sibirsk-likutsk, Kuybyshev-Bryansk, Omsk-Pavlo- 
dar 

Vithin the next five years, the planned crude 
production increase over 1955 is as follows: in the 
Russian Federative Socialist Republic, 2.2 times; the 
Ukrainian SSR, 2.8 times; in the Kazakh SSR, 1.4 
times; in the Turkmen SSR, 1.3 times; in the Esto- 
nian SSR (oil shale), 1.7 times; in the Kirghiz SSR, 
7.9 times; and in Azerbaidjan SSR, 15.7 million 
m/tons for 1960. 

By 1960, refineries are plarned as follows: in Ka- 
zakh SSR, 2; in Ukrainian SSR, 1; in Byellorussian 
SSR, 2; in Estonian SSR, a shale oil refinery; in 
Uzbek SSR the Fergana refinery is to be put into 
operation 

In the Turkmen SSR the capacity of the Krasno- 
vodsk refinery is to be increased to process all oil 
produced in the Republic. In the Russian Federative 
Socialist Republic, the Omsk refinery, put into par- 
tial operation in 1955, is to be completed. 

In 1960, 75% of the country’s oil is to come from 
the Volga-Urals regions (see table below) where 
production cost is 3 to 4 times lower than in the old 
oil-producing areas. But also the old fields such as 


Baku and Grozny, from which the better grades of 
oil come, will be developed. 
Geographical Distribution of Oil Production 


1940 1950 1952 1960 (Plan) 
Eastern oil area, 
particularly Volga- 
Urals region, 
“Second Baku” 12% 44% 52% 5% 
Western oil area, 
particularly Baku, 
Grozny, Maikop 88% 56% 48% 25% 


The planners revealed that oil extraction in the 
Kazakh SSR did not increase during the past few 
years and that known oil deposits are decreasing. 
The Georgian SSR is said to have invested millions 
of rubles in exploration during the past 20 years in 
prospecting and producing of oil, with little result 
compared with investments. 


ENI Oil Loan 


Ente Nazionale Idrocarburi, the state oil organi- 
zation, has been granted authority by the Italian 
government to raise a loan of 60,000m. lire ($95 
million) spread over three years in equal install- 
ments. This will be used to finance a project at 
Ravenna for the manufacture of fertilizers and 
synthetic rubber from natural gas and for oil ex- 
ploration in southern and central Italy. 


Austrian Drilling, Crude Shipments 
Rise 


The Austrian Mineral Oil Administration has 
plans to drill about 90 production wells—mostly in 
the Matzen, Auersthal, and Bockfliess areas—and 
12 to 14 exploratory wells during 1956. The planned 
pipe line from the Bockfliess field to the Korneu- 
burg refinery is to be finished during 1956. 

Recently Austria has announced an increase in 
the rate of oil payments to Russia. Under the Peace 
Treaty of 1955, Austria is obligated to deliver about 
21,479 b/d of crude over the next ten years to 
Russia. This is payable at the rate of 23,014 b/d in 
the first six years and 19,178 b/d in the last four. 
There is also a payment of about $150 million to be 
made, mostly in goods of which oil forms a part. 
The new announcement stated that payments would 
be made at the rate of about 26,000 b/d, which 
would enable the obligation to be paid off in less 
than the anticipated 10 years. 


Changes At Seria 


“Kees” Hoekendyk, drilling superintendent at 
Seria since 1953, will be leaving The British Ma- 
layan Petroleum Co. on retirement early in July 
after nearly 29 years’ overseas service with The 
Shell Group. 

J. P. Uitentuis, drilling superintendent at the 
Shell/D’Arcy project in Nigeria will replace Mr. 
Hoekendyk at Seria. 

Cornelis Hoekendyk was born in December, 1906 
at Rotterdam. He joined the Shell Group in 1927. 
He was caught by the Jap invasion of Java and was 
interned from 1942 to 1945. His postwar appoint- 
ments included two years’ service in Dutch New 
Guinea and tool-pushing in Nigeria and Trinidad, 
followed by appointment as U.B.O.T.’s drilling su- 
perintendent in 1953. He went to Seria as drilling 
superintendent in late 1953. 

C. H. (“Vince”) Vincent, senior drilling foreman, 
retired in April after 11 years in Borneo. His suc- 
cessor has not yet been named. He was born into 
the oil industry at Albany, Kentucky. He joined 
Burmah Oil in 1924, and the Shell Group in Decem- 
ber 1945. Immediately thereafter he was sent to 
Seria as a tool-pusher. He took over as senior drill- 
ing foreman late in 1946. 





Borneo Production, Drilling Up 


About 115,166 b/d was produced in April from 
British Malayan Petroleum Co.'s field at Seria, State 
of Brunei. This was another slight increase, a 
trend maintained each month this year. 

Sarawak Oilfields Ltd.’s diminishing field at Miri, 
Northern Sarawak, produced about 1,418 b/d in 
April, another slight but maintained increase. 

Starting on May 1, British Malayan began the 
launching of a large deep-sea drilling platform at 
Ampa Patches, a coral formation in the South 
China Sea about 25 miles off the coast of Brunei, 
and about 30 miles from the existing Seria field. 
The platform, which is expected to spud in about 
September, will be serviced by helicopter and will 
carry enough drilling supplies for the completion 
of an entire well at a time—a necessary precaution 
because the South China Sea is subject to sudden 
storms, making boat connection with the platform 
uncertain. A crew of 32 will live aboard the plat- 
form in air-conditioned quarters, being relieved 
by eight-seater helicopters every eight days. 

Sarawak Oilfields Ltd. is to launch a similar 
platform at Siwa, eighteen miles from Miri field 
and eight miles out at sea, early in June. 

Both projects represent a considerable expansion 
of the Shell associates’ marine drilling activities, 
which hitherto have been confined to four marine 
platforms at Seria, none more than a mile offshore. 


Petroleum In Romania’s 
Five-Year Plan 


The Second Five-Year Plan (1956-1960) in Ro- 
mania provides for a 28% increase in crude produc- 
tion from 10,575,000 metric tons in 1955 (about 
211,400 b/d) to 13.5 millions m/tons (about 270,000 
b/d) in 1960. 

Pipe line capacity is to be raised by 5 million 
m/tons (about 100,000 b/d), with 1,242 miles of new 
line. Gas production is to increase by 260%, to 353.1 
billion cubic feet in 1960. Cracking capacity is to be 
increased by about 70%. 

In this Sécond Five-Year Plan, the largest por- 
tion of industrial investment (20.5%) will go to the 
petroleum industry. Natural gas will receive an 
additional 5%. 


Wildcat In Portugal 


Mobil Exploration Portugal, Inc., a wholly-owned 
subsidiary of Mobil Overseas Oil Co., Inc., operating 
under an agreement with Companhia dos Petroles 
de Portugal, has abandoned its second well, Arruda 
No. 1, located north of the town of Vila France de 
Xira, some 48 kilometers north of Lisbon. Drilling 
was stopped on March 20 at a total depth of 7,009 
feet. 

The first well, Pinhal Novo No. 1, located south of 
the Tejo River, was abandoned in rock salt at a 
depth of 5,531 feet on August 5. The company is now 
setting up a new 12,000-foot capacity rig at Barreiro 
No. 1 location, 10 kilometers outside Lisbon just 
south of the Tejo River, and expects to spud the well 
within the next few days. 


1955 Drilling In Egypt 


A total of 23 wells were sunk in Egypt during 
1955, according to reports reaching official Washing- 
ton channels. 

Of these, 10 were in the Red Sea district, accord- 
ing to reports from Shell Oil Co. of Egypt; 12 were 
in the Sinai District according to reports from Na- 
tional Petroleum Co. of Egypt; and one was in the 
western district, according to reports from the 
Sahara Petroleum Co., formerly the Egyptian Pe- 
troleum Co. 


Promising Find in Iraq 


A report from Baghdad states that a new oil 
structure has been discovered at Rashi in the Basrah 
Petroleum Co.’s area 40 miles west of the Zubair 
oilfield and that a preliminary survey has indicated 
that Rashi may prove the most productive of the 
fields in southern Ifaq. Drilling is planned during 
1956. 
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Imagine a traveling world 
without oil! | 


Not too long ago, the only barrier to the conquest of time 
and space was the sound of a pessimist’s voice. Today, 
we have indeed broken through more than one sound 
barrier... and, perhaps, the limits of the imagination are 
the only limits which remain. Clearly, such an 
outstanding development derives, in large measure, 
from petroleum power. It should not be cause for 
amazement, then, that Caltex, in supplying fine fuels and 
lubricants to the peoples of 67 free lands, is proudly 
aware of its vital contribution to international travel. 


PARTNER IN PROGRESS 
IN 67 LANDS 


Serving Europe « Africa + Asia - Australia - New Zealand 
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Basic International Symbols 


Like the basic international chemical and engi- 
neering equations, the M. W. Kellogg symbol is 
internationally recognized as fundamental to the 
planning, engineering, and operation of profitable 
petroleum and petrochemical plants. In these two 
areas, M. W. Kellogg has gained high international 
recognition because it is international . . . in its 
approach to process and plant design . . . in its 
facilities to procure materials, equipment, labor 

. in its ability to coordinate and direct every 


REFINERY PROCESS DIVISION 


phase of a major capital expenditure toward an 
early on-stream date, wherever in the world the 
project may be. 

Through its headquarters in New York and sub- 
sidiary companies in Toronto, London, Paris, Rio 
de Janeiro, and Caracas, M. W. Kellogg has worked 
with leading oil refiners and chemical firms the 
world over. If you are planning new or expanded 
facilities at home or abroad, we believe that M. W. 
Kellogg’s unique international background and 
constant contact with technological advances here 
and overseas will result in a more profitable invest- 
ment for your company. 














THE M. W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London 
Companhia Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 
Kellogg Pan American Corporation, New York « Societe Kellogg, Paris 
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INDONESIA comprises the largest group of 
islands in the world, stretching out along the 
equator for more than three thousand miles . . . 
Java, home of the nation’s capital, Djakarta, with 
54 million of Indonesia’s 80 million citizens, is 
about the same size as New York State. Sumatera, 
Kalimantan (Borneo), Bali, Sulawesi (Celebes) 
—these and other exotic islands of the group have 
a combined land area of about 735,000 square 
miles. Indonesia’s modern economic history goes 
back to the 15th and 16th centuries, when Portu- 
guese and Dutch traders began developing the 
spice trade and the “fabulous wealth of the Indies.” 
An independent, democratic republic since August 





AUSTRALIA » BURMA + CAMBODIA + CEYLON + HONG KONG - 
MALAYA + NEW ZEALAND «+ PAKISTAN - 
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17, 1945—and the world’s third richest country in 
known natural resources—Indonesia is today 
spending millions of dollars to modernize and 
expand its industry, agriculture, and transporta- 
tion, at the same time increasing its world exports 
of rubber, petroleum products, tin ore, copra, tea, 
tobacco, palm oil, coffee, pepper, and sugar. 

Standard-Vacuum’s part in the det elopment of 
Indonesia’s petroleum industry covers a wide 
range of operations from geophysical exploration 
and production through transportation, refining, 
and marketing of petroleum products. Ninety-six 
per cent of Stanvac’s 14,000 employees in this 
area are Indonesian nationals. 


STANDARD-VACUUM OIL COMPANY 


A name that stands for “‘Progress’’ in the East 
WHITE PLAINS, NEW YORK 


INDIA * INDONESIA + JAPAN + KENYA « LAOS + MADAGASCAR 
PHILIPPINES * PORTUGUESE EAST AFRICA + RHODESIA + SINGAPORE 
SOUTH PACIFIC ISLANDS + SOUTH WEST AFRICA + TANGANYIKA + THAILAND + UNION OF SOUTH AFRICA + VIETNAM 
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Bastern. Hemisphere Review 





Europe 


otal energy requirements of Western Europe are 
ected to increase about 70% during the next 20 
irs, according to the Coal Committee of the OEEC. 


Consumption increases during 1956 will be about 
13 according to industry sources. Eastern Hemi- 
phere will average 10%, compared with an ex- 

cted 45% increase in the U.S 

Austria—A concession for exploration has been 
granted to the Gesellschaft fur Erforschung und 
Gewinnung von Bodenschaetzen, a local company. 
Area covered is near the. town of Feldkirch in 
Vorarlberg province of western Austria near the 
Swiss border. Duration of the concession is 5 years. 
Royalty is 12% on sales value of oil found, 9% on 
gas sales. Above 6,000 b/d, royalty increases 1% for 
each additional 2,000 b/d up to 30% maximum on 
ales value 

Oil shows have been announced by RAG, owned 
equally by Shell and Socony Mobil companies. Lo- 


cation is near Puchkirchen in upper Austria. This 
is outside the restricted area, where the Russians 
prohibit foreign operations. The well, Puchkirchen 1, 
hit basement at 8,500 feet and found a 6-foot pay 
section at 7,750 feet. A thicker section is expected 
in offset wells. Production was 250 b/d of 34° API 
crude. 

Payments of oil to Russia have caused a 45% cur- 
tailment of fuel oil deliveries to Austrian consumers. 
Crude payments were recently increased to about 
26,000 b/d and Austrian production is not sufficient 
to meet local, plus reparations, demand for fuel oil. 

Belgium—Crude runs to stills were 10,299,000 
barrels in the first quarter of 1956, up 45% from the 
first quarter of 1955. Consumption was 9,900,000 
barrels, up 25%; imports were 4,605,000 barrels, up 
6%; exports were 4,834,000 barrels, up 54%. 

Cyprus—Forest Oil, a U.S. company, has received 
exploration rights on the entire island, with the ex- 
ception of one square mile held by a local operator. 
An exploratory well is planned during 1956. 

France—Essorep, operator of the Parentis field, 
has given up half its original exploration permit 
area. About 2.2 million acres are being retained, on 
which the expiration date has been extended to 
Feb. 20, 1961. 

Four companies, Pechiney, Saint-Gobain, Pierre- 
fitte-Kalaa-Djerda and l’Office National Industriel 
de l’Azote, will build petrochemical plants in 
France. The plants are to be located in southern 
France and will operate on Lacq gas, production 
of which will begin during Jan., 1957. 

The Neyrpic company, makers of a_ turbodrill, 
have signed a contract with Hughes Tool Company 
»f the U.S. for development of special rock bits for 
turbo drilling. Hughes’ German licensee, Alfred 
Wirth & Co., will manufacture and service the 
Neyrpic turbo-drill in Germany. 

Crude reserves are given by a French official at 
210 million barrels, which compares with about 120 
nillion estimate of proved reserves by U.S. sources. 
The same official, who is Secretary of State for 
Commerce and Industry, stressed French need of 
»il development to fill an estimated 50-million-tons 
energy deficit by 1960, expressed in coal equivalent. 

Germany—Product exports during the first quar- 

er of 1956 were 293,297 metric tons (24,444 b/d). 
This is 27.7% over the previous quarter and 47.6% 
over the same quarter in 1955. 

Greece—Product imports during 1955 were up 
7.3% over 1954 levels. Total for the year was 1,511,- 
572 metric tons (about 30,231 b/d), of which Diesel, 
light and heavy fuel oils were 1,093,812 tons, gaso- 
line was 303,467 tons, kerosine was 95,232 tons and 
lubes and greases 19,053 tons. Of imports, 52.53% 
originated in Italy, followed by 9.82% from Iran, 
9% from Rumania. 

Italy—Foreign investment in the petroleum in- 
dustry totaled about $38 million at the end of 1954, 
representing about one-third of total petroleum in- 
vestment. Largest amount was invested in refineries. 


Leading companies were Jersey Standard, Caltex, 
Socony, Gulf and British Petroleum. 

A new law governing oil exploration on the con- 
tinental shelf is under consideration. 

Norway—A/S Norske Esso, owned 56% by Jersey 
Standard, is negotiating for the construction of a 
refinery at Skjebergkilen, 50 miles south of Oslo. 
Capacity, cost and other details are not settled yet. 

Spain—Refining capacity is to reach 120,000 b/d 
by 1960, according to reports, up from about 70,000 
b/d at present. Cia. Espanola de Petroleos will raise 
runs by 8,400 b/d in 1956 to 36,500 b/d. 


Middle East 


Abu Dhabi—The Gezira wildcat has been aban- 
doned dry by IPC’s subsidiary at 12,500 feet. 


Aden—Additions to the refinery will add one 
thermal reformer to improve gasoline octane rat- 
ings, add tankage and increase product diversifica- 
tion. Bechtel & Wimpley will handle the additions. 
1955 production was about at the 100,000 b/d ca- 
pacity with 46,000 b/d fuel oil, 20,000 b/d gas and 
Diesel oil, 18,000 b/d motor gasoline, 6,000 b/d kero- 
sine, 2,000 b/d aviation turbine fuel and 1,900 b/d 
vaporizing oil. 

Iran—Oil revenues in 1956 are estimated at $145 
million, an increase of $55 million over 1955. Rev- 
enue in 1954 was $8.5 million. About $12 million re- 
sults from an increase over levels agreed upon in 
the Consortium agreement of 1954. An additional 
$54 million will accrue to Iran in 1956 through oil 
salaries and expenditures. 

Despite the recent Consortium agreement to raise 
production by 10% to 27.5 million tons (about 550,- 
000 b/d), a four billion rial (about $16.9 billion) 
deficit is expected on the 1957 budget. Over half 
the deficit will be covered by U‘S. aid. 

A government spokesman stated that U.S. and 
Swiss geologists have found “heavy oil deposits” in 
Iran, near the Soviet border. 

Iraq—An agreement with Iran will be signed 
shortly for a unified oil policy, according to Nadim 
Pachachi, Minister of Economy. 

Estimates of oil revenue during the five-year 
period 1960-1965 have been revised upward, with 
concurrent increases in the development plan for 
that period. Plan income is now estimated at $1.16 
billion, up 37.3%. Since the Plan receives 70% of 
oil income, this would put total oil receipts at $1.66 
billion. 

Bids for expansion of the government’s Daura 
refinery from 24,000 to 30,000 b/d in 1957 and 40,000 
b/d in 1960 reportedly will be accepted soon. 

An oil find has been made by Mosul Petroleum in 
the Sassan area, 25 miles southwest of the Ain 
Zalah field. Production is from 5,300-5,500 feet, 39° 
API gravity oil. 

Jordan—A 4,300 b/d refinery is under considera- 
tion. Local capital has subscribed $2.1 million; the 
government will supply the remainder of the es- 
timated $11.3 million cost. Location will be El-Zarka, 
15 miles from Ammam. IPC and Tapline will sup- 
ply crude. Capacity is later to be raised to 6,600 b/d. 

Neutral Zone—Pacific: Western has changed its 
name to Getty Oil Co. The company has a conces- 
sion on the Saudi Arabian half of the Zone. 

Crude production is to be increased to about 100,- 
000 b/d by the end of 1956 under an expanded drill- 
ing program now in progress. This will go to par- 
tially supply European demand and part of Tide- 
water Oil’s new 130,000 b/d refinery at Delaware 
City, now nearing completion, in which Paul Getty, 
owner of Getty Oil, has an interest. 

Saudi Arabia—Four new gas turbine pumping 
units will be installed on Tapline. They will increase 
throughput by 90,000 b/d to 410,000 b/d. Tapline 
runs from Qatif in Saudi Arabia to Sidon, Lebanon. 
The line can be expanded to 500,000 b/d. 

Syria—Fourth-quarter pipeline deliveries were 
483,001 b/d in 1955, up very slightly from 479,939 
b/d in the same period a year earlier. Deliveries to 





ships and refineries in the same period were 499,032 
b/d and 323,465 b/d respectively. 


Lebanon, Syria and Jordan have agreed on Tap- 
line’s proposal to set up a profit-making company 
to manage the pipeline and split profits 50-50. Profits 
are to be figured on the difference between crude 
selling price on the Mediterranean and the Persian 
Gulf, presently about 49 cents per barrel. This would 
give about $16 million to be divided among the 
three countries and Saudia Arabia. Negotiations 
with the latter are going forward at present. The 
main difficulty is a method of division between 
countries involved. Profits will rise to about $25 
million in 1958 with increased Tapline capacity. 

Turkey—The government has authorized a $10 
million refinery to be built at Izmit on the Sea of 
Marmora, near Istanbul. Applicants were Dr. C. 
Birtek and Masip Fesci. $4 million capital will 
come from Wm. Blair & Co. of Chicago, $6 million 
from a Chicago bank. 

An application by F. St. Hilaire of Los Angeles 
and others to build a 15,000 b/d refinery has been 
approved by the government. Completion date is 
set for 1958, the contractor has not been selected 
as yet. 


Africa 


Algeria—The oil discovery by CREPS company 
may be in Libya, instead of Algeria. Some of the 
companies having adjoining concessions in Libya 
are involved in heated discussion with the French 
government concerning the extent of their holdings. 

Oil shows have been reported by the government’s 
BRP in the Reggan area. Depth was 984 feet in car- 
boniferous sandstone. Location was at Reggan, an 
oasis at 26°42’N, 0°11’E, about 90 miles south-south- 
east of Adar. 

Eygpt—Dr. Abu Zeid, former head of the Fuel 
Department, is leaving the government to go with 
the Petroleum Cooperative Society. The latter is 
a marketing organization which works closely with 
the government in refining activities. Abu Zeid will 
sit on the policy-making body of the government’s 
Supreme Oil Authority, headed by Co. Youness. 

Independents applying for acreage have been 
offered increased royalty and government participa- 
tion in development. Among the American com- 
panies interested are Tidewater, General American 
Oil, Socony, Shell, Sahara Petroleum, Ralph E. 
Fair, Inc., and American Near East Associates. 
Egyptian companies include Cooperative Petroleum 
Soc. of Egypt, African Oilfields Ltd. and Egyptian 
Oil and Gas Corp. 

Libya—W. R. Grace & Co. has joined Texas Gulf 
Producing in exploration in Libya through Libya 
American Oil Co. A well is being drilled, the first 
in Libya, in the Gerdes El Abid section of Cyrenaica. 

Morocco—A drilling company, Forenco, has been 
formed by the only producing company in Morocco, 
Ste. Cherifienne des Petroles, with the Banque de 
Paris et des Pays Bas. Initial capital is $1.8 million. 

Mozambique—Petroleum product imports aver- 
aged 1,573 b/d during 1954, the latest statistics 
available on this area. 


Asia and Australia 


Australia—Domestic oil demand rose 19% in 
1955. Fuel oil rose 39%, gasoline rose 8.9%, power 
kerosine was stationary. Local refining met 66% 
of domestic demand, compared with 31% in 1954. 
Oil imports were up 33'44% to about 160,000 b/d, 
of which about 100,000 b/d was crude. 

British Borneo—British Malayan Co. has launched 
an offshore drilling platform at Ampa Patches, 
about 30 miles from Seria and 25 miles offshore. 
Drilling is to begin during September. Sarawak 
Oilfields will have a similar platform in June at 
Siwa, 18 miles from the Miri field. 

China—An oil discovery is reported in the 
Ozungaria basin of north Sinkiang province. 

Pakistan—A depletion allowance of 15% gross up 
to 50% net income has been made part of the tax 
law. Deduction of exploratory and drilling costs is 
also allowed. 

Shell has received concessions for exploration of 
about 20,000 square miles in East and West Pakistan. 
The Pakistan law calls for up to 30% participation 
by Pakistani capital; Shell gave 25% participation 
to private citizens, with no government share. 
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The men are Cities Service geologists, the buoy 
TH REE M EN a marker used in undersea oil explorat ion. 
That this search involves great expense, everyone 
agrees. That it will prove successful, no one can 
AND A BUO . guarantee —since the odds for exploratory drilling are 


nine to one against a discovery. The Cities Service 
oil seekers, however, continue to chalk up impressive 


a 
records in both land and sea exploration. Records such as 
1955’s one-out-of-three success ratio for test wells 


... far above the ratio for the oil industry. 


~ Here are other 1955 records: A new peak in 
O ‘J production and sales of petroleum products, with sales 
up 17% ...a6% increase in natural gas sales... 
an all-time high in stockholders’ equity . . . construction 
of an ultramodern Cities Service research laboratory 
to assure that this dynamic growth continues. 
The growth of Cities Service is planned not only 

in the company’s interests, but on the broader basis 
of what benefits the nation as well. 







We think it’s a good plan. 


CITIES @ SERVICE 


Progress through Service 


i I, A 





f 
\ es - 


JULY, 1956 15 








ELECTRIC 
MOTORS 


Whenever a power drive is needed, production. Over half-a-century’s 
there is a BT'H motor that will do experience of this branch of electrical 
the job efficiently and economically. engineering enables BTH to offer the 
In industries all over the world, motor with the mounting, enclosure, 
BTH motors are helping to increase rating and performance best suited 


to the application. 


BTH factories are 
exceptionally well equipped 
to make both 

STANDARD and SPECIAL 


machines in large quantities 








THE 


- BRITISH THOMSON-HOUSTON 


Member of the AE! group of companies 
COMPANY LIMITED, RUGBY, ENGLAND 
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Question Box 


1. HOW can you persuade your 
dealers to try for increased sales 
volume on the basis of good 
management practices? 

The article at the right may 
give you some ideas. 


2. HOW can you insure stability of 
distillate fuel oils? 
See below for answer and other 
important information concern- 
ing effective additives. 


ws) 


WHO can help you with your 
fuel oil stability problems? 
You can read on the next page 
about one of many Du Pont 
specialists in this field. 











Need continues for 
additives in all types 
of fuel oils 


The market for fuel oils is becoming 
more complex as the result of a demand 
for petroleum products tailored to spe 
cific consumer needs. 

To accomplish this tailoring job, 
chemical additives generally offer you 
the easiest and most economical means 

. particularly where stability and 
blending compatibility problems are 
involved. This is true of furnace oils, 
diesel fuels, and residual fuels. 

The various aspects of tailoring these 
different types of fuel oils to consumer 
demands through the use of additives 
were recently discussed in a paper by 
William deB. Bertolette and John D. 
Rogers of the Du Pont Petroleum Lab- 
oratory, presented before the Western 
Petroleum Refiners’ Association. 

Du Pont Fuel Oil Additive No. 2 
(FOA-2) is ideally suited for stabilizing 
these fuel oils because it is an ashless 
polymeric additive. This means that it 
does not leave a metallic deposit or 
alter the chemical characteristics of the 
deposits that are formed. 


Stabilizer and dispersant 


Du Pont FOA-2 not only stabilizes the 
fuel to prevent sludge formation, but it 
also halite to rid dirty systems of any 
sludge that may have previously 
formed. 

If you would like more information 
on Du Pont FOA-2 or a copy of the 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc.) 





Why are some dealers 


more successful than others? 


The latest report — No. 5 in the Du Pont Service 
Station Operator Survey — reveals many control- 
lable factors bearing on this question. 


“Stay open long hours. . 


and accessories!” 


These three practices are common to most of the stations which are 


. advertise .. 


. carry a complete line of tires, batteries 


most 


successful. There are, however, many more ingredients of success revealed in 


Du Pont’s Service Station Operator Survey, Report No 


5, just published. 


Marketing men in the industry of course are well aware of the factors which 





make.a service station successful. 
However, the highly interesting sta- 

tistics developed through the survey 

may help them determine the degree 


to which each factor contributes to 
success, and may go far toward help- 
ing them convince dealers. 


Most significant 


This is the final and most significant 
report of the 5-part series. It discusses 
the interrelationship of various factors 
affecting service station operation. It 


W.P.R.A. paper entitled “Improving 
Fuel Oils through the Use of Addi- 
tives,” just send your request to any of 
our sales offices listed on the next page. 


that in 
results were 


may also interest ou te know 
preparing this report, th 


I 
] correlated by the 


sorted, weighed an« 


Univac electroni computer 

The survey data. however. should 
not be inte rprete d to show cause-and 
effect relationships And no single on 
of the tactors analyzed ot and b it 
self, can guarantee success Too sore 


ot the variable S may be consid re d be 


yond the station operator s contre ] 


Successful stations 


Yet the re port shows le urly th if the re 


is a marked difference between succes 


ful and unsuccessful stations. What 
more, most of the iriables considered 
in this report ire of such a nature that 
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CT Dealer Success 


the service station operator has, within 
his power, the means for reducing any 
differences between his station and sta- 
tions that are outstandingly more suc- 
cessful. 

In practical terms, this means that of 
any representative cross-sectional group 
of stations, some can usually be said to 
be enjoying a higher income than the 
average if an established set of condi- 
tions is met: 


1. Stay open longer. 

2. Do more advertising. 

3. Offer complete services. 

4. Managed by operator with long 
experience in charge of station. 

5. Managed by operator active in 


community projects and organi- 
zations. 

6. Owner-operated. 

7. Are neat. 

8. Managed by better educated 
operator. 

9. Sell TBA. 

10. Price of regular gasoline thought 
by dealer to be lower than in his 
vicinity. 











Which ich of the following types 
of advertising have you used? 


on oh 


| sew incone ew ssenae | 
| rem men asm 
| ign INCOME tow qatienege =| 
| wich ecomt mon ca comast 
tow income low cailenagt | 
mach | 


} 





lew income WIGH GAL 
UGH INCOME low gatlonate 
| wich INCOME HIGH GALLOMAGE 
| tow income Wow gaihenag® | 
} tow income GN GALLONAGE 
HGH INCOME tow gatlonate 
wig icone, HIGH GALLOMAGE | 


toe income WIGH GALLONAGE 
WiGh INCOME low calonaee 


tow income Wow gatlenant | 
wich wmcome HIGH GALLOWAGE | 


SpecTACMAA OATS 


tow income tow gallonagt 
tow income WIR Gai OmAGE 
wach INCOME tow gatlonat® 

von wecome 16" GALLONAGE | 


HERE IS a typical page from Report No. 5 on 
the Du Pont Service Station Operator Survey. 
It shows that over 40% of the high-income/ 
high-gallonage stations spend more than $200 
annually for off-station advertising. On the 
other hand, only 6.8% of the low-income/low- 


gallonage stations spend more than $200 an- 
nually for off-station advertising. 


Continued middle next column 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division * 


Sales Offices: 


CHICAGO 3 — 8 So. Michigan Ave. 
HOUSTON 2 — 705 Bank of Commerce Bidg. 
LOS ANGELES 17 — 612 So. Flower St. 
NEW YORK 20 — 1270 Ave. of the Americas 
PHILADELPHIA 2 — 3 Penn Center Plaza 





AT DU PONT PETROLEUM LABORATORY 


WILLIAM deB. BERTOLETTE is 
Technical Service Supervisor of the 
Fuel Oil Group at the Du Pont Petrole- 
um Laboratory. 

He joined the Du Pont Company in 
1936 after graduating from Pennsyl- 
vania State University with a B.S. de- 
gree in chemical engineering. His first 
assignment was at the company’s Jack- 
son Laboratory, where he did analyti- 
cal work on dyes and other organic 
chemicals. He was then transferred to 
the Chambers Works where he be- 
came a chemist in the TEL area. 

From 1938 to 1946, Mr. Bertolette 
was stationed at the Baton Rouge plant. 
There he was in charge of chemical 
control work, and Peer ava a TEL 
Production Supervisor. He was trans- 
ferred to production control work in 
Wilmington in 1946. In 1950 he joined 
the Technical Section. 

He assumed his present position at 
the Petroleum Laboratory in 1955. Mr. 
Bertolette is a member of the American 








WILLIAM deB. BERTOLETTE 


Institute of Chemical Engineers and of 
the Petroleum Division of the Ameri- 
can Chemical Society. 








Relative importance studied 


Although no absolute dollar values can 
be assigned to the success-factors, we 
were able, with the help of the Univac, 
to analyze their importance relative to 
the over-all success of a number of sta- 
tions in the survey sample. You will 
probably find the bar charts presenting 
these data among the most interesting 
and valuable parts of this Survey Re- 
port No. 5 

The re et also discusses each of the 
factors individually . . . with the sup- 
porting evidence clearly presented in 
the easy-to-follow bar chart form. 


Survey entirely objective 


Sponsored by Du Pont, the survey was 
conducted on a completely impartial 
basis by National Analysts, Inc. It was 
nationwide in scope and a part of the 
continuing market research work con- 
ducted by the Du Pont Petroleum 
Chemicals Division. It follows logically 
the recent Du Pont survey of service 


Petroleum (Chemicals 


RAndolph 6-8630 
CApitol 5-115) 
MAdison 5-169! 
COlumbus 5-2342 
LOcust 8-3531 








PITTSBURGH 22 — Room 751, 
SAN FRANCISCO 4 — Room 626, 111 Sutter St. 
SEATTLE 3 — Room 215, 4003 Aurora Ave. 

TULSA 1 — P. O. Box 730, 


IN CANADA: Du Pont Company of Canoda Limited—Petroleum Chemicals—85 Eglint 


station customer buying habits. 

Using the scientifically accurate area 
sampling method, the survey consisted 
of personal interviews with 2,633 serv- 
ice station operators. This sample 
representative of all the operators in 
the United States. 


Available to marketers 


The findings of this report, like the 
findings of the four which preceded it, 
are available to all oil companies. 

For more information about this sur- 
vey, just get in touch with one of our 
representatives at the nearest sales 

flice listed below. 
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Better Things for Better Living 
. «through Chemistry 























Wilmington 98, Delaware 


1 Gateway Center ATlantic 1-2933 
EXbrook 2-6230 
MElrose 6977 


1811 So. Baltimore Ave. LUther 5-5578 


Avenue East—Toronto 12, Ontario—HUdson 1-6461 


OTHER COUNTRIES: Petroleum Chemicals Division—Export Sales—Room 7496, Nemours Bidg.—Wilmington 98, Del.—OLympia 4-5121, Ext. 2962 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc.) 
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Easily transported to.. . 


and quickly erected on... 


remote up-country sites 


Butterley Standard-Unit Bridges are in use all over the world 
where transport is difficult, skilled labour scarce or where site 
preparation has to be carried out under adverse conditions. From 
five standard units, all sizes of bridges can be built; the units can 
be sent by any form of transport; site erection is remarkably 


simple and swift with an absolute minimum of equipment. 


THE ©3840 9 STANDARD-UNIT BRIDGE 


THE BUTTERLEY COMPANY LIMITED RIPLEY DERBY ENGLAND 
London Office: 9 UPPER BELGRAVE STREET S.W.1 
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On location for Durham Drilling 
Co., West Texas—this Super 
7-11 rig has three LRZBU 
Waukesha Gos 


Power Units, 


WAUKESHA powers 
this IDECO Super 7-11 


1250 hp input (nominal) — for low-cost drilling 
to 12000-ft. with 412-in. pipe 


SUPER POWER for this Super 7-11 rig! Three Waukesha LRZBU Big Gas 
Units, each capable of 550 max. hp at 1200 rpm—transmit power smoothly 
through disconnecting fluid couplings to the sectionalized compound. Chain 
and gear transmission, with six forward and two reverse speeds to the main 
drum and three forward and one reverse to the catheads, rotary and sand 
line drum, give a range of speed and torque to meet all drilling conditions. 
Completely air controlled. The Waukesha LRZBU—é6-cyl., 9%-in. x 8Y2-in., 
3520 cu. in—has a 7-bearing 5%-in. counterbalanced crankshaft and 
aluminum pistons; renewable, wet cylinder sleeves; Stellite-faced exhaust 
valves with Stellite seats; full pressure oiling; precision bearings; full flow oil 


cooler; many other modern design features; all described in Bulletin 1481. 


WAUKESHA MOTOR COMPANY 
WAUKESHA, WISCONSIN 2 oe ee ee 


New York « Tulsa «© Los Angeles = 
e. x 
: wd 1 tix 
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SECURITY QUALITY SHOWS... 
after drilling two miles in Arbuckle lime! 


Drilling for Frankfort Oil Company 
near Ardmore, Oklahoma, Riceland 
Corporation opened 11,616 feet of 
hole in solid Arbuckle lime —a 
record depth in this hard rock for- 
mation. After comparing perform- 
ance of the two biggest selling 
brands of rock bits used exclusively 
on this location, Riceland Tool- 
pusher Page Arnall said: 

“When bits were pulled, Security 
dulls looked better. Cones and bear- 
ings stood up better under this hard 


ROCK BITS - REAMERS 


drilling — more insurance against 
fishing jobs.” 

To look better after coming out 
of the hole means this: Security bits 
were better before going into the 
hole. Better engineered . . . better 
designed . . . better built. Results on 
this, and hundreds of other loca- 
tions, prove it! Here, each Security 
bit averaged four feet of hole more 
than competitive bits used — 53.7 
feet compared with 49.7 feet. 

Constantly alert for ways to cut 


Write for 1956-1957 Catalog 
* CASING SCRAPERS 


costs, progressive Contractors every- 
where are switching to Security. Try 
Security rock bits on your next loca- 
tion. Prove to yourself that drilling 
costs drop when you get 


Security in your drilling! § 
. g 


ENGINEERING DIVISION 


Plants: Dallas, Texas + Whittier, California 
Export Office: Chanin Bidg., New York, N. Y. 


RUBBER STABILIZERS 
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The easiest way in the world for you to 
»-».., avoid turnaround trouble! 





All too frequently your need for a 
turnaround isn’t revealed until there’s 
an operational failure. Yet it is so easy 
to avoid the excessive costs and in- 
convenience of sudden, unplanned 
shut-downs. 

Simply contract with Procon for 
a schedule of turnaround maintenance. 
Then your downtime can be economi- 
cally planned in advance and one of 
Procon’s experienced turnaround 
crews will overhaul your unit expertly 


ef Ds 


and get it back on stream in the short- 
est possible time. 

Procon men are specialists on 
turnarounds. We are doing more of 
them than any other construction 
firm. Our experience can provide a 
time-and-money saving answer to 
your turnaround problems. We will 
be glad to give you full information 
about it any time. 


1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS, U.S.A, 


PROCON (Covace) imireo 


TORONTO 16, ONTARIO, CANADA 


PROCON (Great Griiain) LIMITED 


LONDON, W. C. 2, ENGLAND 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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Buying bar stock for hollow parts? 


Why pay for all 
this steel 





When you can 
start with this? 





Buy TIMKEN seamless steel tubing 


If you’re making hollow parts, and 
bore cut solid bar stock, you're pay- 
ing for steel you don’t use. But 
Timken® seamless steel tubing 
comes with the hole already there. 
You pay only for steel you use. 
On top of this saving, you cut 
machining costs. By eliminating 
that unnecessary boring opera- 
tion, you free part of your screw 
machines for other jobs—add 
machining capacity without adding 


TIMK 


AT. OFF 


TRADE-MARK REG 


machines. 

Our engineers will be glad to 
recommend the most economical 
tube size for your hollow parts job. 
By studying your problem and mak- 
ing recommendations, they'll save 
you money—and the Timken seam- 
less steel tubing they suggest will 
be guaranteed to clean up to your 
finished dimensions. 

The piercing process by which 
Timken seamless steel tubing is 





made is basically a forging opera- 
tion. You get fine forged quality—a 
uniform spiral grain flow for greater 
strength, and a refined grain struc- 
ture. And through our rigid quality 
control uniform quality is main- 
tained from tube to tube, heat to 
heat and order to order. 

The Timken Roller Bearing 
Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: 
“TIMROSCO”,. 


= STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Shadow of a new project 


It will be a big project. It will change the 
face of the landscape. It will bring new 
roads, new buildings, new industries. 

It will mean employment and security for 
thousands who never knew such things 
before. It may be a refinery, a chemical 
plant or a new pipeline, but it will be a 
success. The experience and unlimited 
resources of the D. and C. and William 


Press organisation guarantee that. 















Civil, mechanical and chemical 


construction engineers 


Registered & Head Office * 27 Ashley Place * London, S.W.1. Phone: VIC 9751-3 Grams: Demcopress, London. 
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290,000 MILES 
NbTa Ainge nechauical fpilune f 


S. S. United States, world’s fastest passen- 
ger liner, 100% Mobil Lubricated! 


162 times across the Atlantic . . . almost four 
years of continuous service . . . highest average speed 
of any passenger liner—30.6 knots between Ambrose 
Light and Bishop’s Rock—and never once a slow- 
down due to mechanical wear or failure! That’s the 
impressive performance record achieved by thc 


S.S. United States, Atlantic Blue Ribbon winner 

Since her maiden voyage in July, 1952, the giant 
liner has protected her main engines and auxiliaries 
through more than 20,000 hours of operation with 
world-famous Socony Mobil lubricants 

You can count on outstanding performance from 
your car with famous Mobil products. Stop at your 
Mobil dealer, for Mobilgas, Mobiloil and expert, 
friendly service. 





SOCONY MOBIL OIL COMPANY, ‘INC. 
LEADER IN LUBRICATION FOR NEARLY A CENTURY 


Affiliates: General Petroleum Corporation, Magnolia Petroleum Company 


ae - - 
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LUCEY 





INTERNATIONAL DISTRIBUTORS 
of Quality Oil Well Drilling Equipment 


-_ ¢ 
ab ys 


Beck ‘‘Melloblu” Gas Burners (7s | : (*) 


Byron Jackson Products Lowi ~ 
Chain Belt Company Sprocket & Roller Chain 
Hughes Rock Bits and Tool Joints 


FA 
Lucey Boilers and Insulation Casings (4 


Mission Pistons, Liners, and Valves @ 
Parkersburg Derricks, Brakes, and Tanks 
Pittsburgh Steel Oil Country Tubular Goods 
Reddaway Brake Blocks and Linings 


Reed Rock Bits and Tool Joints Ve»: AG, 
Security Engineering Products S ee 
Thermactor Electric Oil Well Heaters 
Totco Drift and Directional Recorders 
Union Wire Rope and Tuffy Slings r 


Wheland Rotary Drilling Equipment 


<7 


LUCEY EXPORT CORPORATION 


233 BROADWAY, NEW YORK 7, N.Y. 





Pretecca, Urbanizacion Sucre, Maracaibo, Venezuela 
Calle Defensa 320, Buenos Aires, Argentina 

Broad Street House, London E.C.2, England 

Rua do Carmo, 8-7°, Rio de Janeiro, Brazil 

Calgary and Edmonton, Alberta, Canada 

West Building, Houston, Texas 
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INTERNATIONAL 


POWER UNITS 


deliver full measure 
of honest, rated 
horsepower! 


On this pipe coating equipment, 








an International Power Unit provides dependable, 


low-cost power for oil pump, blower heating unit and stirring paddles in mixing pot 


You'll find International engines delivering their full 
power on jobs everywhere. 

They’re familiar to irrigation and construction proj- 
ects. They’re seen in oil fields, quarries, mines and 
lumber camps. And they serve, too, as stand-by elec- 
tric power in industries and communities. 

No matter what the job, International has a wide 
range of power units with true horsepower ratings to 
meet your exact needs. Any IH unit you choose has 
been accurately tested to deliver its full measure of 
rated power. 

All International units are built for heavy-duty 
industrial use. They feature 4-cycle economy, easy 
maintenance plus a complete line of accessory equip- 
ment for diversified applications. 

For complete specifications see your IH Industrial 
Power dealer —or write for catalog. 








INTERNATIONAL DIESEL POWER UNITS 


There are six IH diesel units, three 6-cylinder and three 4-cylinder 
engines from 55 to 200 hp. Money-saving features include: 


* All-weather gasoline con- 
version starting. 

® Precision fuel injection 
system with reserve torque 
control for extra lugging 
ability. 

 Full-fiow oil filtration. 


* Unsurpassed fuel filtering 
system. 


" Full-pressure lubrication 
system with rifle drilled oil 
passages. 


= Heavy-duty power unit 
components. 


Plus many other features that add to low-cost performance. 


IH CARBURETED POWER UNITS 


Four power-packed 4-cylinder and seven 
6-cylinder units are available with hp 
ratings from 16.5 to 200. Various engines 
can be equipped to use gasoline, natural 
gas, kerosene, alcohol, distillate or LPG 
fuel. IH carbureted units are designed 
and built to provide maximum power 
from every drop of fuel. 


INTERNATIONAL INDUSTRIAL POWER 


INTERNATIONAL HARVESTER EXPORT COMPANY 
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* 180 N. MICHIGAN AVE.,., 


CHICAGO 1 Itt S 


27 








al ‘’ Xx ~ ies 
te 5 x ; 


= _ ONE SOURCE 








If you are revamping or adding to the capacity of cat crackers, oil 
stills or heaters—you'll do better if you get a quote from Bigelow- 


Liptak on the refractories for the vessel or heat enclosures. 








Why? Because B-L supplies all of the three elements which must be 


considered—engineering, materials, erection help. 


Jobs are handled by engineers who know every facet of the problem 


at hand—men who have had years of experience with refractories MATERIALS 





and oil refinery problems. Materials used have been proven on count- 





less installations under the most severe of abrasive or high temperature 
conditions. And erection is performed by a crew of men who specialize 


in refinery work . . . not only in the United States, but all over the world. 


All in all, you can’t miss. Cost? Less than you might think—particularly 


in the long run. Write today! ERECTION 


SERVICE 


BIGELOW-LIPTAK (o:potation 


AND BIGELOW-LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 


Ju Canada: BIGELOW-LIPTAK OF CANADA, LTD., “Zoronte, Ontarce 


ATLANTA © BOSTON © BUFFALO © CHICAGO @ CLEVELAND © DENVER « HOUSTON © KANSAS CITY, MO. ¢ LOS ANGELES ¢ MIAMI 
@ MINNEAPOLIS © NEW YORK © PHILADELPHIA ¢ PITTSBURGH © PORTLAND, ORE. e ST. LOUIS © ST. PAUL © SALT LAKE CITY e 
SAN FRANCISCO e SEATTLE © TULSA e MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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Now made abroad to meet demand abroad 


High standards of quality and performance have long been responsible for 
the frequency with which our products are specified by the petroleum indus- 
try in the United States, Canada and Latin America. 


Now the same efficient gauges, safety and safety relief valves, pneumatic 
transmitters, and steel valves are being produced in England, France, Bel- 
gium, Western Germany and Italy by companies well-known for precision 
manufacture. These licensees help to assure global availability of quality 
products bearing our brand names, with payment acceptable in the curren- 
cies of those countries. 


Each of our licensees is unreservedly qualified to assist you in selecting the 
right types of industrial instruments and valves for your particular needs. 
We invite you to obtain from them specific product information for both new 
installations and facilities now in operation. Or write our Export Division as 
noted below. 


MAXWELL 


MANNING, 
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MAXWELL & MOORE, 


Export Division ¢ Chrysler Building East, New York, New York, U.S.A. 


IN ENGLAND 


Dewrance & Co. Ltd., London, S.E. 1 
Ashcroft Duragauges 

Ashcroft Pneumatic Transmitters 
Consolidated Safety Relief Valves 
Consolidated Safety Vaives 
Consolidated ‘‘Maxifiow’’ Safety Vaives 


Consolidated ‘‘Electromat Relief Valves 
Hancock 8002 Type 950 Stee! Gate Valves 
M.T.P. — SAPAG, Paris 

Consolidated Safety Relief Valve 


Hancock 15002 and 25002 Steel Valves 
Hancock 8002 Type 950 Stee! Gate Valves 
Hancock Steel ‘‘Filocontrol"’ Vaives 


IN BELGIUM 


Ateliers Jaspar, $.A., Liege 
Consolidated Safety and Safety Relief Vaive 


IN WESTERN GERMANY 

Deutsche Babcock & Wilcox Dampfkessel-Werke 
Oberhausen (Rhein!) 

Consolidated Safety Relief Vaive 

Consolidated Safety Vaives 

Consolidated ‘‘Maxifiow’’ Safety Vaives 
Consolidated ‘‘Electromat Relief Valve 


IN ITALY 

Societa Carraro & Co., Milan 
Consolidated Safety Relief Vaive 
IN CANADA 


Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Ashcroft Gauges 

Consolidated Safety and Safety Relief Valve 

Hancock Bronze and Steel Valves 


INC. 
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Contact the GSI office nearest you for complete a services . . . seismic, 
gravity, magnetic surveys on land or sea... seismic data processing .. . magnetic 
recording ... data review and interpretation. GSI has more than 60 crews operating 
throughout the world ... more than 760 crew-years of experience. 


U.S. OFFICES 


Dallas e Houston e Midland e NewOrleans e Houma e Shreveport 
e Denver e Bakersfield e Billings e Casper 


INTERNATIONAL OFFICES 


Calgary e Peace River e Edmonton e Mexico City e Rio de Janeiro e 
Caracas e Dacca e Bogota e Ankara e London e The Hague e Calcutta 
e Dhahran e Cairo e Perth e Luanda 


WRITE FOR BULLETIN 56-1 


Geopnysicat Service Inc. 


$900 LEMMON AVENUE ° DALLAS 9, TEXAS 





A Werld of Experience in Finding a World of Oil 
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NOW... a compact 75-200 bhp 
| Packaged Compressor 







Designed by Clark 


for gas lifting 
| or gathering 
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BALANCED /OPPOSED 
COMPRESSOR DESIGN 
Virtually vibrationless . . . a couple of 
yards of concrete will level it. 
DIRECT CONNECTED 
Eliminates belts or gear drives. 


ONE PIECE SKID 
Only 7’ 3” x 15’, rigid heavy “I” beam 
construction. 


CONSERVATIVE PISTON SPEED 
Lower than on most Clark stationary 
compressors. 

HEAVY DUTY RADIATOR 
Straight finned tubes. Easy to inspect or 
clean, inside or out. 

FACTORY ASSEMBLED AND TESTED 
No field assembly. Shipped as a com- 
plete unit. 

STANDARD ENGINE DESIGN 
Five makes of proved engine designs 
available. 

APPLICATIONS 
Use it for gas lifting, gas gathering, gas 
boosting, pipeline testing, recycle plant 
feeders, other field services. 














You asked for this field compressor—as rugged, compact and 
perfectly balanced as the famed “Midget Angle” but of half 
the horsepower. 


Now you have it, in the new Clark Model CFA. Rated at 75-200 
bhp , this packaged unit is ideal for gas lifting or gathering. 


The CFA uses a new specially designed 5” stroke Balanced/Opposed 
compressor directly connected to a standard design gas engine. 
The compressor and engine, together with radiator, scrubber, etc., 
are mounted on a rugged steel skid measuring only 7’ 3” x 15’. 


The CFA is virtually vibrationless in operation because of its 
Balanced/Opposed action. In most cases the small amount of 
concrete used to level the unit will provide ample support. 

Direct drive eliminates the need for cumbersome belts and gears. 


Easily and speedily transported on an average size truck, this new 
field compressor can also be operated on truck or floating barge. 


The CFA is factory assembled, tested and shipped as a complete 
unit. Because of standardization the CFA can be shipped from 
stock in most instances. 


There is a Clark CFA specialist in your area to give you all the 
facts. If you require greater horsepower, ask him about the 
Clark HMA and HMAB. 


CLARK BROS. CO., OLEAN, N. Y. 
ONE OF THE DRESSER INDUSTRIES 
Offices in Principal Cities Throughout the World 


Packaged 
Compressors 





' 
‘ 
: 
é 
: 
F 
. 


“Industry must meet the challenge of our expanding economy boldly by 
investing heavily in plants and equipment, by developing manpower, by 
devoting more time and money to research, and by improving manufacturing 
processes. We must also meet this challenge prudently, doing our best to 
avoid inflationary developments, and to soften the disruptive effects that 
accompany change. The success of such an effort will give the best proof 
possible to the world of the soundness of our capitalistic economy, and our 
concern for the individual, by whom and for whom American industry exists.” 


M. J. Rathbone, President, Standard Oil Company (New Jersey) 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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Oil Company Staff Changes 








Lloyd W. Elliott Dyer W. Ramsey 


LLOYD W. ELLIOTT has been elected to the 
executive committee of the Standard Oil Co. (N.J.). 
Dyer W. Ramsey, Jr., has been appointed coordi- 
nator of the company’s worldwide marketing ac- 
tivities. Mr. Elliott was president of Standard- 
Vacuum Oil Co., when he was elected to the Jersey 
board of directors in 1951. 

Mr. Ramsey succeeds William R. Stott who was 
recently elected a director. 


H. W. BROWN has resigned as a director of The 
Carter Oil Co. to become the representative for 
Europe and Africa on the New York staff of the 
coordinator of producing activities, Standard Oil 
Co. (N.J.). Merrill W. Haas, exploration manager, 
was elected a member of the Carter Board. He will 
continue as exploration manager. 


ALEXANDER H. CHAPMAN has resigned from 
the Arabian American Oil Co. to resume his ac- 
tivities as an engineering consultant. Mr. Chap- 
man had been assistant to Aramco’s vice president 
for government relations since 1948. Prior to that 
he was a partner in the petroleum engineering firm 
of Hoover, Curtice & Ruby after having served as 
chief of the foreign production section of the Pe- 
troleum Administration for War. 


J. C. C. TAYLOR has retired as aviation sales 
manager of Shell-Mex and B. P. Ltd., London, 
England. He has been appointed aviation sales con- 
sultant to The British Petroleum Co. and is at 
present on a world tour—which includes the United 
States and Canada—increasing his knowledge of 
aviation affairs. 


ROBERT G. TRACY has been appointed general 
manager for all division sales of The Standard Oil 
Co. (Ohio). 

William H. Doyle becomes manager of the Cleve- 
land sales division, replacing Mr. Tracy. Elmer E. 
Koenig becomes division sales manager in Akron, 
replacing Mr. Doyle. 


G. J. SMITH has been named superintendent of 
foreign exploration by Stanolind Oil and Gas Co., 
Tulsa. He has been with Pan-American Production 
Co. at Houston, which is being consolidated with 
Stanolind. 

Mr. Smith succeeds T. H. Hendricks, who has 
been appointed consulting geologist for the com- 
pany after his return to work following a recent 
illness. 

In his new position, Mr. Smith will have charge 
of Stanolind’s exploration programs in Cuba and 
Jamaica. The company is conducting a multi-million 
dollar exploration program covering several mil- 
lion acres on the two West Indian islands. 


AUGUSTIN PYRE has been named general man- 
ager of Gulf Oil Corp.’s New York exploration divi- 
sion. He succeeds Claude Woessner who is retiring 
after 29 years with Gulf. The exploration division, 
previously the New York production division, will 
be responsible for all exploration activities in Car- 
ibbean and South American countries except Vene- 
zuela. 


JOHN C. JACKSON has retired as general attor- 
ney for The Texas Co. at Houston. He will be suc- 
ceeded by Robert J. Derby, who is now assistant 
general attorney, Houston. 
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WILLIAM T. PYOTT has been appointed execu- 
tive vice-president of Pipe Line Technologists, Inc., 
of Houston, and Don H. Lewis, retired vice-presi- 
dent of Shell Pipe Line Co., elected a director 
and vice-president. Mr. Pyott has been an officer 
and director of the Houston engineering firm since 
1952, as well as an executive of two pipe line 
companies operated by the Houston firm under 
a management contract. Mr. Lewis is well known 


THOMAS J. FREEMAN and James F. Hartnett 


were recently promoted in the public relations 
department of the Tide Water Associated Oil 
Company’s eastern division office in New York 


Mr. Freeman was named public relations assistant 
to Jack F. Gow. Mr. Hartnett, editor of Tide Water’s 
dealer publication, was named editor of the em- 
ployee paper to succeed Mr. Freeman. 


GEORGE E. GARLAND has been named manager 
of the recently established petrochemicals sales 
division, domestic sales department of The Texas 
Company. The division will be responsible for mar- 
ket development and sales throughout the country 
of petrochemical products to be manufactured by 
Texaco. 


W. E. DERMODY, director of advertising for the 
Gulf Oil Corp., has retired. 

A veteran of 22 years of service with the company, 
Mr. Dermody is widely known in advertising cir- 
cles as well as throughout the petroleum industry 


L. P. FOOTE, former assistant chief petroleum 
engineer of The Ohio Oil Co., has been appointed 
manager of the newly created natural gas division 
of that company. 


C. A. SANDERS has been promoted to director of 
Credits for Mid-Continent Supply Co. Mr. Sanders, 
formerly assistant to the treasurer, will continue to 
be located at the Fort Worth headquarters of the 
organization. 


DR. H. BLOEMGARTEN, a managing director of 
Koninklijke Nederlandsche Petroleum Maatschappij 
(Royal Dutch Petroleum Co.) since June 29, 1948, 
retired June 30, 1956. He has been offered a seat on 
the board of directors. L. E. J. Brouwer was ap- 
pointed managing director of Royal Dutch. He was 
also appointed managing director of the parent 
operating companies of the Royal Dutch/Shell 
group. 


GUY W. DUREN of Seminole, Texas, superin- 
tendent of the Cities Service-operated West Semi- 
nole gasoline plant, is being transferred to Bartles- 
ville to serve as senior process engineer in Cities 
Service Oil Co.’s natural gasoline division. Edgar 
B. Lord, maintenance superintendent at the West 
Seminole plant, is being advanced to plant super- 
intendent. 


ROBERT P. FERGUSON has been named head of 
Esso Standard Oil Co.’s expanded economic and 
marketing research division. The enlarged division 
will include five sections: merchandising and 
marketing research; distribution and exploratory 
research; statistical; economic; and price analysis 


R. J. MAITLAND, who has been general manager 
of Kern Trinidad Oilfields, Ltd., in Trinidad since 
1947, has returned to England to take up an ap- 
pointment with the Kern group of companies in 
London. D. G. N. Hannay, assistant general manager 


in Trinidad, assumed the appointment of general 
manager. 
DR. GEORGE S. BAYS, president, has joined 


International Petroleum (Colombia) Ltd 
facturing manager 

Dr. Bays received M.S. and D.Sc. degrees at 
Massachusetts Institute of Technology in 1935 and 
1936. He later entered the technical service division 
of the Baytown refinery of the Humble Oil and 
Refining Co. He held training assignments in the 
coordination and process departments until he 
joined International. 
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G. Hosme 


JACK G. HOSMER, former personne! manager of 
Aramco Overseas Co., has been appointed personne! 
manager of Arabian American Oil Co. in New York 


He replaces George A. Wood w! 
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GEORGE J. GREGOR ha ! ed assistant 
to Guy L. Tats director ! president ir 
charge of marketing for Magnolia Petroleum Co 
Magnolia is Socony Mobil put ‘ ffiliate with 
headquarters at Dallas, Tex: 
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The 40,000 B/D refinery of 
Burmah-Shell Refineries Ltd. 
near Bombay, India is the 
country’s largest. It is capable 
of supplying an estimated half 
of India’s current require- 
ments for finished petroleum. 
Although built in the face of 
difficult physical conditions, 
close cooperation with the 
owner in planning and engi- 
neering, and exceptional co- 
ordination of construction 
allowed Lummus to finish 
almost a year ahead of the original schedule. 

A smoothly running refinery now, consisting 
primarily of crude distillation, fluid catalytic 
cracking, gas recovery, treating and blending 
units, offsite facilities and utilities, at the start 
it was only 450 acres of incredibly difficult ter- 
rain, without roads, railway or harbor. 

Battling two of Bombay’s worst monsoons, 
Lummus employed as many as 14,000 Indians 
at peak periods. Terrain was filled and drained. 
Roads, rail lines, harbor facilities, and the com- 
plete refinery were constructed. The job was 
kept moving ahead of the timetable — and fin- 
ished 21 months from the start of construction. 


difficult physical conditions, but... 


India’s largest refinery 
was completed 


a year ahead 
of 
schedule 


A project of this magnitude requires a world+ 


wide organization of experienced engineers and. 


construction men able to cope with any problem. 
Lummus is such an organization and can design 
and build your next plant whatever the size, 
type or location. 


The Lummus Company, 385 Madison Avenue, 
New York 17, New York. Engineering and Sales 
Offices: New York, Houston, Montreal, London, 
Paris, The Hague, Bombay. Sales Offices: Chi- 
cago, Caracas. Heat Exchanger Plant: Hones- 
dale, Pennsylvania. Fabricated Piping Plant: 
East Chicago, Indiana. 


LUMMUS 


ENGINEERS 


AND CONSTRUCTORS 


FOR INDUSTRY 
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AVAILABLE TO 


Exceptional 
SERVICE OFFER 


UNIQUI 


ELECTRICAL WIRE LINE 
SETTING TOOL 


ALL ELECTRICAL WELL SERVICE COMPANIES 


Every well owner can now benefit from using the 
Electrical Wire Line Setting Tool designed by 
Halliburton. It is being offered today through 
any electrical well service company for setting 
Halliburton’s dependable DM and DC drillable 
Bridge Plugs. 

This unique powder-type tool has a controlled 
setting cycle powered by a special blending of 
explosives that act directly on a piston-operated 
mechanism. It permits substantial savings of 
expensive rigtime and costly wear on tubing or 
drill pipe. 

Take advantage of this saving...through 
Halliburton or any other electrical well service 
company. The Powder Type Setting Tool is 
another development of Halliburton’s tremen- 
dous research program, which makes research 
our most important service. 


HALLIBURTON 
OIL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 
“PROGRESS IN SERVICE THROUGH RESEARCH" 
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Industry’s Growth Raises Problems 


ie the past decade the statistical picture of the 

world oil industry has changed significantly and its 
rapid growth has raised new problems. At the close of 
World War II, nearly two-thirds of the free world 
supply of crude was provided by the United States 
but after ten years positions have been reversed and 
to meet consumer demand American companies have 
had to draw on imports to the extent of nearly a mil- 
lion barrels daily. Along with this has gone a doubling 
or tripling of the cost of finding and producing oil, all 
of which multiplies the capital investment required to 
replace withdrawals and add new sources of supply. 


Petroleum analysts foresee a continuance of the 
present trend which by 1965 would double demand 
from countries now counted in the free world group, 
raising this supply to nearly 25 million barrels daily, 
of which a maximum of 10 million may be obtainable 
from the United States while another 14 or 15 million 
must be found elsewhere. 


The task of adding two million barrels a day to 
American crude production is a challenging but not 
impossible one. It faces a declining rate in additions to 
reserves and particularly in the discovery of fields of 
profitable size. In an effort to meet the problem before 
them, American companies have undertaken expendi- 
tures of upward of five billion dollars during each of 
the years directly ahead. In this campaign a primary 
place is given to more intensive exploration, both in 
domestic areas and in other countries in which they 
hold concessions. This will involve more thorough 
surveys, deeper drilling and the use of improved 
techniques and equipment, all of which add greatly 
to the costs of operation. 


One direction in which the American industry has 
committed itself to the outlay of billions in the effort 
to locate more prolific deposits is the acquisition of 
leases for exploration and drilling of offshore and 
Continental Shelf waters. This again is a procedure far 
more expensive than those conducted from land bases, 
but hope of success is founded on the operation of 
productive fields in some offshore areas and from 
encouraging prospects provided by surveys that have 
been made, but the gigantic risks involved in a whole- 
sale study of marine areas are such as would deter 
less optimistic spirits than comprise the oil industry. 


A factor that adds tremendously to the investment 


demands of the modern oil industry is the continual 
development of new uses and the introduction of 
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processes for the application of greater power or 
economy to the machines that consume petroleum 
products. The most active competition within the oil 
industry in the modern era is that which arises from 
the frequent introduction of new fuels, additives or 
mechanical applications, necessitating the installation 
of new plants that may involve the expenditure of 
millions or even hundreds of millions. The “octane 
race” between the builders of automobiles, who year 
by year are raising the compression rates on their 
cars, and the refinery engineers, who feel compelled 
to provide fuels capable of utilizing the fullest engine 
power that can be developed, is a case in point. 


The spirit of progress has been an active force in 
the oil industry from the beginning of its commercial 
history. Some of the fundamental improvements in 
the processing of crude during its earlier years were 
the outcome of studies and experiments by members 
of the technical staffs of the refining companies and 
became important contributors to the company income. 


Nowadays “Research” with a capital “R” has be- 
come the pole star of the scientists who man the 
laboratories of the larger oil companies. Their work 
rooms occupy whole groups of buildings filled with 
every sort of scientific appliance; their staffs include 
experts in fields which sometimes relate only indi- 
rectly to petroleum and their employees number from 
a few hundred to a thousand or more. Appropriations 
for their maintenance run to figures that would have 
been regarded as fabulous only a few years ago but 
that have now become major capital investments. 


For 1956, one international oil company created 
something of a stir by making known that it would 
expend $1.2 billion during the current year, while 
another announced that it would devote $1.5 billion 
to the same purpose during the coming five years 


Some time ago, Standard Oil Company (N.J.) pub- 
lished a report covering various details of its research 
activities. The report makes the statement that in the 
entire company 1,000 to 1,200 research and develop- 
ment projects may be under way at one time. Viewing 
research from a purely commercial angle, it discloses 
that for every dollar the Jersey company has spent in 
research it has received more than five dollars in 
direct benefits and adds: “Far greater were returns 
stemming from widespread acceptance by customers 
of new and improved products.” 
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SLIM HOLE TECHNIQUES 


By Philip L. McLaughlin 


HE world needs oil to lubricate its in- 
dustrial axles. Every nation is cognizant 
of the importance of petroleum reserves. 
Today, there is strong evidence to suggest 
that the United States’ supremacy as the 
leader in crude oil production may be lost 
in the near future. 

At present, there is probably enough oil 
outside of the United States to run the 
world for some time, however, because of 
the tremendous importance to the national 
economies of all nations, we must discover 
in ever increasing amounts, a continuing 
supply of oil. 

In North America, there is no lack oi 
future supply provided we can maintain 
the incentive to explore. New ideas and 
proved techniques for finding and search- 


ously expand its drilling and producing 
facilities to meet this demand. To elaborate, 
new uses for oil and gas are being devel- 
oped daily. World and U. S. population are 
growing faster than ever before, causing a 
tremendous growth in U. S. total energy 
requirements. Atomic power will find in- 
dustrial acceptance but probably will be 
used in the electric power generating field 
first. 

2. Investments for new wells have soared 
out of proportion to the return being real- 
ized on these investments. As one illustra- 
tion, in many areas the average well cost 
in 1954 was five times greater than in 1936, 
but the price received for the oil produced 
was only 2-%% times as much (based on the 
same daily average rate of production). 


ing for oil must be found. Vast amounts of 
oil can be made available by developing 
economic methods of extracting, finding 
and drilling both new and old reserves. 

Drilling costs generally account for 
6.8% of the total exploration cost. Wildcat- 
ing needs to continue at a high rate in 
order to maintain reserves at a safe level. 
High well costs for both wildcats and de- 
velopment wells threaten to choke the eco- 
nomic incentive to drill the needed new 
wells unless something is done to relieve 
the situation. 

In the United States since late 1952, 
there has been a considerable revival of 
interest in small hole or slim hole drilling. 


| 


3. Another serious problem in the United 
States is that the developed reserves per 
well have considerably decreased while the 
payout periods have increased. 

4. The ratio of dry holes to producing 
wells has increased notably. In the United 
States, nearly 40% of last year’s 55,000 
wells were dry. 

5. In spite of better geological and geo- 
physical techniques, it is harder than ever 
to make a really important discovery. Only 
one well in nine, drilled in search of new 
oil, ever finds production. 

6. One offshore well takes the budget of 
about 10 or 15 land wells, but the wildcat 
success ratio is higher offshore. New re- 
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Behind this revival, there are some hard 
economic considerations. 

Any of these considerations will bring 
into sharp focus these existing industry 
problems: 

1. Consumption of oil is likely to donble 
our current peak volumes in the next 20 
years. This means the United States will 
need 14 million b/d in 1975. The oil indus- 
try must drill far more wells and vigor- 


Capable of handling well work-over work down to 
10,000 feet with a 2%-inch tubing or drill pipe, this 
128-foot-high rig can be dismantied, moved to a 
new location and rigged again in 32 hours. (Photo 
courtesy of Shell Oil Co.) 


serves are costly and important whether on 
land or under the sea. 

7. Drilling personnel are being asked to 
drill harder formations and deeper holes 
than were considered economical five years 
ago at lower drilling prices. 

8. Overall costs of producing leases have 
increased in spite of many recent develop- 
ments aimed at more efficient, less expen- 
sive recovery. A. I. Levorsen recently 
stated, “only 88 billion barrels of oil, o1 
32% of the 270 billion barrels discovered in 
the U. S., is recoverable today.” Better 
and cheaper recovery methods are needed. 

9. Allowables are lower today. Produc- 
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reduce drilling 


tion in many areas is on the decline. In 
fact, in Texas 85% of the present wells can 
be produced efficiently through a 114-inch 
tubing, based on present allowables. 

10. The industry is plagued with stereo- 
typed lovers of convention who resist 
changes in accepted exploitation proce- 
dures. 

Solutions to the above are reflected in 
the need of drilling economics. Of all of 
the ways known today to reduce drilling 
and completion costs, small hole drilling 
techniques are the most promising and the 
least understood. Coupled with this, we 
must add air and/or aerated mud drilling, 
both of which can be used with the slim 
hole to effect even greater economies in 
many areas. 

Definition of Slim Hole Drilling. From a 
practical standpoint, slim hole drilling can 
be defined as the fullest utilization of cur- 
rently available equipment and drilling 
practices to reduce drilling and completion 
costs by reducing equipment and hole sizes. 
By these standards, the drilling of small 
holes with full size equipment cannot be 
considered true slim hole drilling. There 
must be a good balance between drilling 
equipment size, drilling techniques, and 
hole size before it can be considered good 
economic practice. 

As proven by past performance, today’s 
slim hole may be tomorrow’s regular hole 
Practical slim hole then is an evolutionary 
-—rather than a_ revolutionary—develop- 
ment. 

Slim hole sizes for this discussion shall 
be confined to 6%4-inch maximum and 
4% inches minimum. 

Objective of the Slim Hole. The chief 
objective of the small hole is to provide a 
bore hole to a given depth at a lower total 
cost than possible with a conventional hole. 
The hole must be economical and of ade- 
quate size to furnish geologic and reservoir 
engineering information. 

Once production is established and the 
producing requirements are set forth, then 
it would follow that the second objective 
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Faced with rising drilling costs, a lower wildcat success 
ratio and largely unchanged crude markets, producers 
are turning in greater numbers to slim hole drilling in an 


effort to reduce the cost of dry holes. 


costs 


would require that the hole be suitable for 
installing a conduit of small diameter cas- 
ing or tubing for bringing subsurface fluids 
to the surface. 

At this point, it should be pointed out 
that until recent equipment developments, 
a divergence of opinions existed. Explora- 
tion people believed slim holes to be ex- 
clusively an exploratory tool to test cer- 
tain objective sands. They successfully 
drilled several exploratory slim holes for 
the price paid for one big hole. 

Today, many drilling and producing peo- 
ple believe recent technical well services 
and equipment developments are available, 
to case the smaller hole with casing sizes 
down to 2% or 3% inches OD, provided 
consideration be given to reservoir fluids, 
reservoir drive mechanisms, and provided 
that the small hole is satisfactory for pro- 
ducing a good percentage of reservoirs cur- 
rently developed without excessive work- 
over problems. 

Present Status of Slim Hole. In soft rock 
country, there is a mass of evidence to in- 
dicate that slim hole drilling techniques 
can reduce drilling costs from 10 to 50% 
when appropriate rigs are used. Drilling 
time recently has been comparable with 
conventional sized holes, because of im- 
proved bit designs in the smaller sizes. 

In hard rock country, the picture is not 
nearly so clear. Here, moving costs are not 
such a high percentage of over-all well 
costs, and bit life is much more important 

Air drilling also appears to offer consid- 
erable promise in conjunction with slim 
holes in hard rock areas. The general effect 
of air drilling is to improve bit footage 
and penetration rates and to reduce the 
percentage penalties of the small bit sizes 
Normally, half the drilling mud weight on 
the bit is necessary as used by conven- 
tional rigs. The balance swings heavily in 
favor of diamond bits for slim holes in hard 
formations. 

Pattern in pipe stacked ready for use at the Shell 


Oil Company's Good Hope field at Norco, Louisiana. 
(Photo courtesy of Shell Oil Co.) 




























































Another tool that promises to alter the 


slim hole picture in hard rock areas is the 
percussion bit 

From the above facts, we can safely con- 
lude that while slim hole drilling has not 
yet been proved in most hard rock areas, 
it is definitely not a dead issue. 

Slim Hole Completion. Slim hole com- 


pletions (using 2%-inch tubing as casing, 
t-inch tubing, 4%2-inch casing or 4-inch 
line pipe) have been used with success in 
veral areas. ’ 
It is too early to tell exactly how long 
this equipment will ‘last as compared to 
rger equipment in regular sized holes. 
Huber, Faulk, and McLaughlin, at the 
1955 Fall Meeting of the AIME in New 
Orleans, presented evidence that slim hole 
drilling and slim hole completions are defi- 
nitely practical. Slim hole completions may 
have some disadvantages as compared to 
regular completions, but they also have 
many advantages. “Today, essential testing 
can be performed in a 3%4-inch hole and 
primary logging information may be ob- 
tained in 2-inch holes. These holes can be 
produced satisfactorily since artificial lift 
and workover equipment is available for 
wells equipped with 4-inch casing and 
14-inch tubing. All permanent will com- 
pletion tools and techniques are developed 





Philip L. McLaughlin is manager of the new 
product and drilling research department of Card- 
well Manufacturing Co., Wichita, Kan. He was 
drilling editor for World Oil prior to joining Card- 
well as advertising manager in 1952. 

Following his graduation as a petroleum engineer 
from the University of Texas, Mr. McLaughlin was 
with Ohio Oil Co. in West Texas and in district 
offices at Houston. 

Ur. McLaughlin has been active in professional 
societies and is currently co-chairman with William 
Clift of Humble Oil and Refining Co. of the South- 
western District API study committee on surface 
mud systems. He is active on various committees of 
the American Association of Oilwell Drilling Con- 
tractors, the API and the American Institute of 
Vining and Metallurgical Engineers. Much of his 
work is in connection with techniques of drilling 
with air and the use of smaller diameter well bores. 








for 1%-inch completions.” Because of 
these relatively new developments, many 
leading producers are looking to slim holes 
for field development, as well as for ex- 
ploration. 

Producing requirements of a large per- 
centage of wells can be handled by 1%- 
inch tubing today as evidenced by the fact 
that about 85% of the wells in Texas fit this 
category, based on present allowables. 

The lessened need for conventional arti- 
ficial lift resulting from increasingly pop- 
ular fluid injection programs will emphasize 
the adequacy of small holes for a wide 
range of conditions. 

It is anticipated that the following de- 
velopments may come about in small holes: 

(a) The 4-inch casing—1%-inch tubing 
setting will probably be the most accept- 
able program for the near future. 

(b) For some reservoirs, 2%-inch OD 
casing settings, with or without tubing may 
be desirable. Marginal reservoirs have to 
be economically exploited. 

(c) Parallel strings of tubing may be 
cemented instead of casing. 

(d) Successful small holes, possibly in 
the 3-inch or smaller sizes, may make it 
possible to completely change the system 
of sinking a well, since much less material 
is excavated. 

(e) It appears that drilling hydraulic 
systems may be greatly simplified if small- 
hole bits are developed which, instead of 
chipping, successfully pulverize all types 
of formation. 

From the above facts, we may conclude 
that slim hole completions are definitely 
practical. They may have some disadvan- 
tages as compared with regular comple- 
tions but they also have many advantages. 

From this record, it is not possible to 
justify a “blanket conclusion” that slim hole 
completions are not practical. It is neces- 
sary to conclude that they are practical for 
many applications. 

Industry Acceptance. The facts of record 
indicate that slim hole drilling and comple- 
tion techniques should be receiving wider 
acceptance. Since technical considerations 
fail to explain the lack of acceptance, it is 
necessary to examine the attitudes of pro- 
ducers and drilling contractors to see if an 
explanation can be found. 

The problem boils down to this—“How 
can operators and contractors establish a 
‘climate’ so that contractors can reap 
enough added profits to make slim hole 
drilling attractive without assuming too 
much of the added risk?” 

Producers who have used slim hole drill- 
ing have been generally pleased with re- 
sults even though they have not used slim 
hole completion techniques! 

Drilling contractors, on the other hand, 
who have not had a real market, until just 
recently, have been generally displeased 
with their slim hole experiences previously. 
While low profits, unsatisfactory bit per- 
formance and unfavorable contract situ- 
ations were the most frequent reasons 
given, unsuitable rigs seem to be a con- 
tributing factor in many cases. Proper bal- 








ance between equipment and hole size 
was forgotten in most cases. 

The main obstacles to slim hole drilling 
at the present time are: 

1. Lack of acceptance of slim hole com- 
pletions. 

2. Poor contract situation. Risk-profit 
relationship has not been fully examined. 

3. The greatest profit or savings favor the 
operator, not the contractor. (However, 
slim hole contractors are making better 
percent profit than many big rig contrac- 
tors.) 

4. Lack of information on the part of con- 
tractors. 

5. Inadequate drilling equipment. 

6. Poor comparative bit performance in 
the past. 

7. The need for different drilling tech- 
niques on the part of the contractor. 

8. The psychological reluctance on the 
part of the contractor to “downgrade” him- 
self. 

9. The psychological ce..stance by both 
contractors and operators to change. 

Industry Changes That Might Improve 
Slim Hole Picture. The following steps, if 
taken by the drilling and producing indus- 
try, could accelerate the widespread use of 
slim hole techniques. If this is done, sub- 
stantial cost reductions will result. 

An intensive program of education is in- 
dicated to make producers (particularly 
independent operators) aware of the bene- 
fits to be realized from slim hole comple- 
tions of field development wells. This is a 
big job and it might be undertaken jointly 
by equipment manufacturers, major oil 
companies, technical societies and producer 
groups. 

Standard contract provisions for both 
“day rate” and footage contracts should be 
reviewed in the light of the special re- 
quirements of slim hole drilling. Equipment 
depreciation rates should be reconsidered 
in terms of actual service records of small 
rigs. Such questions as obsolescence may 
well be considered. 

It can be expected that the different size 
and nature of slim hole rigs will result in 
a different tax and insurance picture. Suit- 
able experts should be consulted in an 
effort to establish equitable practices in all 
phases of the depreciation picture. 

Contractors and producers should care- 
fully study the entire risk profit relation- 
ship and should arrive at a mutually suit- 
able division of risks and profit opportuni- 
ties. 

While it is true that each individual con- 
tract is a separate problem, industry-wide 
discussions would prevent many inequities 
that might otherwise occur. 

With slim hole drilling being conducted 
on an ever-expanding scale, leading rig 
manufacturers are developing equipment 
that will make slim hole drilling more eco- 
nomical than ever before. 

Continued improvement in bit perform- 
ance is essential, since it influences so 
many factors in over-all drilling costs. 

Roller bit performance in the slim hole 
sizes has been substantially improved in 


WORLD PETROLEUM 


ow A te nal 


In order for slim hole economies to be evident, proper balance must be main 
tained between hole size and drilling equipment for any given depth. Note that 


recent months. The fact remains, however, 
that the big bits are still giving better re- 
sults. There seems to be basic reasons 
“why” big bits will continue to out-perform 
small sizes. 

Fast drilling is not essential with slim 
hole rigs if low drilling costs are to be 
achieved, that is, within limits. In some 
cases, a small rig could take 23 days while 
a big rig required only 10 days—but the 
drilling costs were equal. 

Deviation limits should be reviewed. It 
is obvious that deviation limits are going 
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to have to be relaxed if satisfactory pene- 
traton rates are to be maintained 

While “3-degree” contracts have been 
the industry standard for many years, 
progressive elements of the drilling industry 
are investigating higher maximum deviation 
limits provided that the rate of deviation 
change is not greater than three degrees 
for any given hundred feet 

There is every reason to expect that with 
this broad acceptance of the small diameter 
hole as a means to complete economically 


more wells for the same amount of money, 


this small equipment is perjorming 
much. (Photo courtesy of Care 
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Arabian American Oil Company is employing 


both gas and water injection techniques simulta- 


neously to maintain optimum reservoir conditions 


in the famous Abqaig field. 


ABQAIQ PRESSURE MAINTENANCE 


By John M. Wilson 





John M. Wilson is assistant to the vice presi- 
dent, technical and supply services, of the Arabian 
{merican Oil Company. Born in Louisville, Ken- 
tucky, he spent three years in the Army Combat 
Engineers and served in the European Theater 
o| Operations during World War Il. He graduated 
from Massachusetts Institute of Technology in 
1948 with two Bachelor of Science degrees, in 
Chemical Engineering and in Business Adminis- 
ration. Subsequently, Mr. Wilson was employed 
by Nickel Cadmium Battery Corp. and by Lederle 
Laboratories. Since coming to Aramco in 1952 he 
has been engaged in long-range studies of pipe 


lines, pump stations and stabilizing plants. 
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AE Arabian American Oil Company 

stands in a favorable position compared 
with most oil producers in the United States 
and with many throughout the world. In 
the oil reservoirs in Saudi Arabia, where 
Aramco operates, the high porosity of the 
producing formations enables the natural 
energy of solution gas combined with water 
influx to provide naturally flowing wells of 
great productivity. Also, Aramco is the 
sole operator in its concession area, and 
can plan production rates and surface fa- 
cilities for maximum economy and mini- 
mum waste. As a result, a minimum num- 
ber of wells are drilled on a wide pattern 
of spacing. Aramco has not had the prob- 
lem faced by early producers in the United 
States, who could lease only a fraction of 
any pool, and who had to drill offsets to 
prevent drainage of the property and thus 
to make sure the owners got their share. 

It is the company’s obligation and desire 
to make use of the best available methods 
of production. This means: (1) it follows 
careful production practices; (2) it con- 
serves the gas produced with the oil wher- 
ever possible. These two considerations are 
closely bound together, and the conserva- 
tion of solution gas has materially increased 
oil production. Aramco’s management has 
always looked upon conservation as a par- 
ticularly important part of its obligation. 
It feels that only in this way can the 
greatest long-range benefits to everyone be 
achieved. This is also a matter of consider- 
able importance to the Saudi Arab. The 
Saudi is proud of his nation’s resources and 
will not sanction wasteful procedures for 
the sake of immediate, shortsighted in- 
creases in monetary returns. 

The amounts of gas available in Saudi 
Arabia have been subject to much con- 
troversy and misinterpretation. Contrary to 
popular opinion, the amount of gas flared 


is not large. No “free” or nonassociated gas 
is produced, and only that gas produced 
with the oil is available. The energy of the 
high pressure gases is utilized by expan- 
sion turbines which drive oil shipping 
pumps on the pipeline system. Much other 
gas is drawn off for use as an industrial fuel 
and in gas appliances in employees’ homes. 
The older fields in Saudi Arabia, such as 
Dammam and Qatif, have declined to a 
point where the gas produced is almost 
insufficient to meet local needs for fuel. 
The practice of using gas expansion tur- 
bines in these areas has already ceased. 

At Abgaigq, one of the major oil fields of 
the world, the bulk of the gas produced is 
now used to maintain the pressure of this 
reservoir. This field is situated in the east- 
ern portion of Saudi Arabia within 50 
miles of the Persian Gulf (see map). The 
reservoir is an anticlinal structure about 25 
miles long and 6 miles wide, and covers 
nearly 90,000 acres. The producing forma- 
tion is predominantly odlitic with a total 
thickness averaging 200 feet. Water influx 
occurs at the edges only, and its effective- 
ness in backing up the solution gas drive is 
somewhat limited. At its peak, Abqaiq pro- 
duced nearly 600,000 barrels daily from a 
total of 66 wells, some of which were used 
for observation only. Today its production 
is more nearly half of that because of pres- 
sure decline. 

When production at Abqaiq commenced 
in 1946, the reservoir pressure was on the 
order of 3400 psig. By mid-1949, the pres- 
sure had declined to about 2950 psig, and 
a gas cap had begun to form at the crest of 
the structure where the pressures were 
somewhat less. As a result, two adverse 
factors developed: 

1—The lower reservoir pressure reduced 
the flow potential for each well. This re- 
duction was serious because in Saudi 
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Arabia only those wells are drilled which 
are indicated by studies to give maximum 
benefits. The loss in potential was about 
1,000 b/d for each 100 psi drop in reservoir 
pressure. By mid-1949, there had been a 
loss of almost 4,500 b/d per well as com- 
pared to the flow theoretically obtainable 
at the original pressure. If the pressure 
decline were not arrested, production could 
only be maintained by drilling more wells. 
Worse yet, some day the wells would cease 
flowing naturally. Then Aramco would be 
faced with the necessity for expensive 
pumping or gaslift installations spread out 
over the whole field. 

2—If other than solution gas were pro- 
duced from the gas cap, there would be a 
corresponding removal of reservoir mate- 
rial without useful production. For this 
reason, a large number of wells on the 
crest of the field which showed relatively 
high gas-oil ratios were shut in. However, 
some have been put back in production at 
reduced rates. At present, nine wells are 
shut in because of high gas-oil ratios. Two 
of these have been put back to use as gas- 
injection wells. 

The only reasonable course of action open 
to Aramco’s management if production 
rates were to be maintained was to stop 
the decline in reservoir pressure. As res- 
ervoir fluid is removed, there is a natural 
water influx which, however, is sufficient 
to support only a fairly low rate of with- 
drawal. The difference between the pro- 
duction caused by water drive and that 
deemed by Aramco to be the optimum 
could be obtained in two ways: (1) by re- 
placing with reinjected gas the extra reser- 
voir fluid; (2) by injecting water to in- 
crease the influx rate. 

Of these two possibilities, gas injection 
appeared to be much more desirable as a 
first step, because it enabled Aramco to 
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effect an important conservation measure. 
Two advantages were gained by this step: 
(1) the gas would be conserved; (2) higher 
well potentials would be sustained. It was 
also possible that gas injection might in- 
crease the ultimate recovery of oil because 
it assists gravity drainage by driving the 
oil downhill from the crest of the field. In 
addition, the increment of oil production 
to be made available by the gas-injection 
project was considered by Aramco’s man- 
agement to be worth the cost. 

Therefore, the Company decided to build 
a gas-injection plant in the Abqaiq area. 
Construction was started in 1951 and com- 
pleted in 1954. The plant went into opera- 
tion on March 25, 1954, and represents an 
investment of approximately $20 million. 
Today it is returning the available gas to 
the producing formation at the rate of 
160 million cubic feet per day. 

However, the lower production rates now 
effective at Abqaiq limit the supply of gas 
for injection, and gas injection alone does 
not produce enough benefits to take full 
advantage of existing surface facilities. For 
these reasons, the Company plans to put 
into operation in 1956 in the Abqaiq area 
a pilot plant to explore the problems of 
water injection. This project will draw 
water from three specially drilled wells 
and inject it into the reservoir through 
three other wells. This may be an important 
step, because most oil fields in Saudi Arabia 
lie in the same structural horizon and are 
thus influenced by the same widespead 
aquifer. Already, declines in reservoir 
pressure have resulted in conditions of 
pressure interference between fields. This 
behavior will become more pronounced in 
future years, and water injection may be 
one means of offsetting it. 

The gas-injection system itself is rela- 
tively simple. Gas produced with the oil 













































The twin dehydration columns at the Abqaiq gas 
injection plant. Here the gas is dried before it is 
compressed and reinjected into the producing for 
mation, 





Abqaiq 
compressor house, These four. together with four 


The four reciprocating compressors in the 


centrifugal compressors, are the principal compo 


nents of the compressor house. 


from the Abgaiq reservoir is removed in 
separator vessels at three collecting sta- 
tions, called gas-oil separator plants (ab- 
breviated GOSP). These GOSPs are spread 
out along the axis of the field (see map). 
The gas is collected by means of a thin-wall, 
fully restrained pipeline of 20-inch diam- 
eter and brought to the gas-injection plant, 
which is located near the field’s crest. The 
gas flows through this system under its own 
pressure, and no compressors are used to 
boost the flow. The gas leaves the separa- 
tors at 500 psig and arrives at the injection 
plant at about 430 psig, where it is com- 
pressed to 3000 psig for injection. The gas 
from all GOSPs is brought down to the 
southern part of the reservoir for injection 
to keep down the cost of injection lines and 
to make the best use of the structural char- 
acteristics of the reservoir. 

Tests made at the GOSPs showed that the 
high pressure gas is sometimes fully satu- 
rated with water. At the wellhead, the gas 
is quite warm, and as it is brought through 
the long collecting system, it cools down 
considerably and some condensation of hy- 
drocarbons and of water results. As yet, 
corrosion problems have not been severe -in 
spite of the presence of hydrogen sulfide 
(H.S), probably because no oxygen can 
enter the system. At the gas-injection plant, 
the condensate is removed by means of a 
scrubber. Because the compression of the 
water-saturated gas followed by intercool- 
ing would cause further moisture condensa- 
tion, the gas is dried out before compres- 
sion begins. Two dehydrating columns ar 
used. One of them is “on stream” at any 
given time, while the other is regenerated 
with hot gas. A portion of the total gas 
stream is dehydrated more or less com- 
pletely and then recombined with remain- 
der to give the required reduction in dew 


»0int. The drying agent used in an alumina 
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—_——— : desiccant suspended in three separate lay- 

naies seugee esac00 240,000 ers inside each column. The gas next is 

passed through a filtering system to keep 

s desiccant particles owt of the rest of the 

plant. Then it goes to the intake of the first- 
stage compressors. 

A major criterion in the design of the 
compressors, in accordance with Aramco 
6 policy, was that no untried equipment be 
used; any equipment that fails in Saudi 
Arabia is a long way from home, and as a 
result such failure can be very expensive. A 
sufficient record of experience was avail- 
able for centrifugal compressors operating 
up to about 1000-1100 psig. This equipment 
was chosen for the first two compression 
stages. For the high pressure stage, how- 
ever, reciprocating equipment was chosen. 

The first stage of compression consists of 
ieceinesnst nna eal acs casei cma two Clark centrifugal compressors operated 
in parallel, each having a Westinghouse 
steam-turbine driver. The gas is com- 

pressed from about 430 psig to about 750 
500 PSIG GAS psig, and is discharged into an air-cooled, 
TRANSMISSION LINE : 
20" finned tube exchanger for interstage cool- 
ing. From there it goes to a scrubber which 
hd c removes liquid hydrocarbons to protect the 
second-stage compressors. There is about 
a 25-psig drop between the compressor 
stages. 

The second stage of compression is simi- 
lar to the first, and raises the pressure from 
about 725 psig to about 1085 psig. The gas is 
then cooled and scrubbed in equipment 
rr similar to that used following the first stage. 

The third stage consists of four Clark re- 
ciprocating compressors arranged in paral- 
lel with synchronous electric-motor drivers. 


[ik “a ; wo. The gas is compressed to an outlet pressure 
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WATER INJECTION WELLS 
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‘nes of about 3000 psig for injection. The gas 





goes directly from the discharge of these 

pamerceerteny compressors through two 8-inch injection 
ABO A iQ FI EL lines to wells AW-50 and AW-6. These lines 
| have walls three quarters of an inch thick. 


mi The gas-injection plant compresses only 
GAS- INJECTION FACILITIES the gas from the 500-pound separators. 
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There are other, lower stages of separation 
10,000 METER GRID which on the aggregate produce about half 
+ 630,000 | | . Racasead Se eu Se as much gas. These low pressure gases are 
[= used for fuel at the Abgaiq industrial area. 
Bat When the field was first developed, the oil 
ee ae ; - was shipped via pipeline using expansion 
Diagram of the Abqaiq field, showing the location of the gas-injection plant and other facilities. turbines as pumpdrivers. These turbines 
expanded the 500-pound gases down to low 
pressure for the energy source. The plans 
for injection had to include the replacement 
of these turbines by electric motors or steam 
turbines and the construction of power 
plants to furnish the electricity required. In 
the industrial area, steam turbines were se- 
lected instead of motors so that additional 
low pressure process steam would be avail- 
able at the stabilizer plant, where poisonous 
hydrogen sulfide is distilled out of the crude 
to make it safe for shipping and storage. 
Today the initial problems of operation 
have been overcome, and the plant is re- 
turning about 160 million cubic feet per day 
to the reservoir. In this way, it is possible 
tc sustain high rates of production without 
loss of reservoir pressure, and to defer the 
significant amount of investment which 


' a Ea , otherwise would have been necessary to 
dn exterior view of the compressor house, the heart of the gas-injection plant. Here the gas is . 
compressed from about 430 to about 3,000 psig for injection. expand other producing areas. END 
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World Crude Output Hits New Peak 


ORLD production of crude reached a 

new peak of nearly 16,784,300 b/d dur- 
ing the second quarter of 1956, an increase 
of 9.2% above the average for 1955. some 
second quarter figures are estimates. 

Second quarter world output rose about 
2.3% over the first quarter in 1956, due 
mainly to increases in the Middle East. In 
this prolific part of the world output aver- 
aged 3,850,500 b/d, up 12% over first quar- 
ter levels. Outstanding increases were 
shown by Kuwait and Iran. Israel produced 
about 300 b/d during the quarter, as the 
newest arrival to the ranks of Middle East- 
ern oil producers. 

Other major countries of the Eastern 
Hemisphere showed little change. Europe 
and North African production stayed about 
the same, although France continued to in- 
crease and contributed the largest increase 
in the area as Parentis and Mothes discov- 
eries were steadily drilled up. Asia and 
Australasian levels did not change much. 

Decreases in production occurred during 
the second quarter in the Wester Hemi- 
sphere, primarily due to decreases in Vene- 
zuela, and Canada with the coming of 
warmer weather. Venezuela dropped about 
1.7% to 2,672,300 b/d as demand for light 
fuel oil, especially in heating, declined. 
Canadian production dropped with the com- 
ing of warmer weather by about 7.5%, down 
to 408,000 b/d during the second quarter. 

United States production increased 
slightly during the second quarter, although 
the United States’ share of world produc- 
tion continued to decline. Second quarter 
levels were only 42.6% of world production, 
compared with 44.7% in 1955. North Amer- 
ica’s share of world production declined 
from 48.6% during 1955 to 46.6% in the 
second quarter. 

South America’s share of world produc- 
tion declined slightly during the second 
quarter, due principally to the decreases in 
Venezuela. The total South American share 
went from 16.4% in 1955 to 15.9% in the 
second quarter of 1956. 

The Eastern Hemisphere continued its 
rise in proportionate output, rising from 


PERCENTAGE DISTRIBUTION OF WORLD 
CRUDE PRODUCTION 


Second 

Principal Quarter 

Countries 1956 1955 1954 
USA 42.6 44.7 46.4 
Venezuela 15.9 14.2 13.8 
USSR 9.3 9.3 8.4 
Kuwoit 7.4 7.2 7.0 
Saudi Arabia 6.3 6.4 69 
lraq 4.5 446 4.6 
Iran 3.4 2.1 0.4 
Canada 2.4 2.3 19 
Mexico 1.6 1.6 1.7 
Indonesia 1.5 1.5 1.6 
Principal Areas 

North America 46.6 48.6 50.0 
Middle East 22.92 21.6 20.4 
South America 15.9 16.4 16.3 
Europe & Africa 11.1 11.4 11.1 
Asia & Australasia 2.4 2.5 2.5 
Eastern Hemis. 37.5 34.9 33.7 
Western Hemis 62.5 65.1 66.2 
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34.9% in 1955 to 37.5% in the second quar- 
ter of 1956. This rise is primarily due to the 
increases in the Middle East, where Iran 
rose from 2.1% of world production in 1955 
to 3.4% in the second quarter of 1956. Ku- 
wait also increased its share slightly, from 
7.2% in 1955 to 7.4% in the second quarter. 

The share of the Middle East increase 
from 21.6% in 1955 to 22.9% in the second 
quarter, reflecting the rising importance of 
this area which has the majority of world 
reserves. 

In Europe and Africa the proportionate 
share fell slightly from 11.4% in 1955 to 
11.1% in the second quarter of 1956. This is 
not due to an absolute decrease, of course. 


The Parentis field increased its output 
somewhat during the year but the area as a 
whole fell behind. 

In Asia and Australasia the producing 
fields are generally old and producing rates 
are stable or declining. The only promising 
discovery in British Borneo since the end of 
World War II, the Jerudong well, has 
proved less encouraging than originally 
hoped when the third, fourth, and fifth wells 
were dry. A new concession granted to the 
Dutch New Guinea Petroleum Co., owned 
by Standard Vacuum, Shell, Standard of 
California and the Texas Company may in- 
dicate an increase in exploration in this 
important and crude-deficient general area. 
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Running pipe in Hackett No. 1, a Cities Service test near Stettler, Alberta. (Photo by Anthony Linck for Cities Service Co.) 


PROGRESS IN DEVELOPMENT 
OF ROTARY DRILLING BITS 


By L. C. Uren 
Emeritus Professor of Petroleum Engineering, 
> | =) 


University of California. 


WORLD PETROLEUM 



































The accompanying article by Prof. Uren is the 
first of a series which will appear in Wor. Pe- 
TROLEUM. The next three months will be devoted to 
a study of Progress in Reservoir Technology. 

Prof. Uren is author of the Oil Producer's Li- 
brary, consisting of three volumes. His volume on 
Petroleum Producing Engineering—Oil Field De- 
velopment—has been the standard work on the 
subject for many years. It now is in its fourth 
edition. The volume on Oil Field Exploitation is in 
its third edition while Petroleum Production Eco- 
nomics is more recent. The Oil Producer's Li- 
brary may be ordered through the Book Depart- 
ment of Wortp PeTroLteum. 

To prepare the present article Prof. Uren visited 
plants and research laboratories of five bit manu- 
facturers in California and Texas. 





ORE than half a century has passed 

since the first oil well drilled with 
rotary equipment was completed. During 
this period, several hundred thousand wells 
have been drilled and the rotary equipment 
has been developed to the point where it 
can be successfully used under all condi- 
tions encountered in oil-field exploitation 
and to depths in excess of 22,000 feet. In 
1955, 3,300 rotary rigs were employed in 
oil-and gas-well drilling operations in the 
United States. They drilled 51,300 wells, 
aggregating more than 200 million feet and 
costing more than $2% billion. The well- 
drilling industry is “big business,” and the 
manufacture of the equipment employed, 
the recruiting and training of skilled per- 
sonnel and the annual provision of the nec- 
essary capital are among the most impor- 
tant problems confronting the modern 
petroleum and natural gas industries. 

One would think that fifty years of de- 
velopment would have _ resulted in 
thoroughly standardized equipment and 
methods of well drilling, but apparently 
this is not the case. Important changes in 
drilling equipment, both in design and in 
the materials employed, are responsible for 
the improved performance that has been 
achieved during recent years. All parts of 
the rotary rig have shared in this develop- 
ment, but a large part of the credit for 
increased efficiency in well drilling is due 
to improvement in drilling bits. This article 
reviews progress in the design and manu- 
facture of rotary bits and discusses condi- 
tions influencing their performance in 
well-drilling operations. 


Types of Rotary Bits—Several different 
types of bits have been developed for use 
in rotary drilling. They may be classified 
broadly into two groups: (1) drag bits; and 
(2) roller bits. Drag bits have no moving 
parts and accomplish excavation primarily 
by a scraping, gouging and chipping action 
of the cutting elements on the formation. 
The first rotary bits were of this type, best 
exemplified by the “fish-tail” bit, with two 
cutting edges formed on a slender blade 
Later designs made use of three or four 
blades, arranged 120° or 90° apart, while 
for some purposes, a diamond-pointed bit 
was employed. More recently developed 
types of drag bits employ demountable cut- 
ter heads on which are formed cutting ele- 
ments in the shape of prongs, so disposed 
as to attack the formation in the bottom of 
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Houston Reseerch Laboratory of Hughes Tool Co. has 60.010 square feet of floor space. 7 
ing houses six laboratory sections. The drilling laboratory with a } / 
derrick designed to test bits under field conditions. (Photo courtesy of Hughes Tool Ce 


the well from different directions as the 
tool revolves. 

A roller bit is equipped with cutting ele- 
ments mounted on supporting pins and 
bearings attached to the main body of the 
tool so that they rotate freely. The cutter 
elements roll on the bottom or against the 
wall of the well as the tool turns with the 
drill column. Sharp-edged teeth formed on 
the cutter elements are forced into the 
formation by the weight of the drill column 
and develop a chipping, gouging action 
Bits of this type have a greater length of 
cutting edges than is possible for a drag 
bit, with resulting reduction in abrasive 
wear and greater drilled footage per bit. 

Roller bits are of several types. An early 
type was the so-called “disc” bit in which 
two or more saucer-shaped discs are so 
mounted that their sharp edges are pressed 
against the formation on the bottom of the 


Drilling bit heat-treating facilities in the Whittier, Cali/ 
sion, Dresser Industries. 























hole as the discs roll on their supporting 
pins. More efficient types of roller bits use 
cutting elements in the form of cones o1 
cylinders, on the surfaces of which sharp 
teeth are formed. These so-called “rock 
bits” were originally designed primarily 
for drilling through hard formations not 
readily drilled by drag bits. However, as 
a result of many years of development 
these bits are now available in a variety 
of styles that have attained wide use in 
soft as well as hard formations, and a larg 
percentage of the footage drilled with mod 
ern rotary equipment is now drilled with 
rock bits 

The basic features of cone and cross 
roller bits were originally patented and 
their development was achieved largely by 
two of the principal bit manufacturers, but 
the original patents have lapsed and othe: 


manufacturers now compete in their man- 
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Laboratory testing of drilling bit performance. 
(Photo courtesy of Security Eng. Div., Dresser 
Industries.) 





Cross-section bit for soft formations. (Photo 
courtesy of Security Eng. Div., Dresser Industries.) 





Jet-type tri-cone bit. (Photo courtesy Security 
Eng. Div., Dresser Industries.) 
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ufacture and sale. However, competition 
has been keen for this business, and more 
recent improvements in construction and 
design are covered by secondary patents 
that are presumably still valid. 

Mechanical Auction of Rotary Bits—Any 
type of rotary bit can “make hole” only by 
the process of first embedding its cutting 
elements in the formation on bottom and 
then turning until the rock in the path of 
the cutting elements breaks free, so that 
the tool may turn before again penetrating 
the formation. Penetration is achieved by 
allowing a part of the weight of the heavy 
drill column to rest on the bit. Turning is 
accomplished by rotating the drill column 
at the surface, but the long, slender drill 
column provides a flexible connection be- 
tween the rotary table and the bit that 
permits considerable torsional twist and 
longitudinal distortion, so that rotation of 
the bit on bottom does not necessarily cor- 
respond closely with that of the table at 
the surface. The elasticity of the drill col- 
umn also permits a certain degree of im- 
pact action on the formation in the bottom 
of the well. In its effort to break free after 
the cutting elements have penetrated the 
formation, the bit chatters up and down as 
it turns. This effect is considered advan- 
tageous and is the expressed objective of 
a device for rotary-percussion drilling. 

Due to distortion of the drill column, the 
drilling bit may operate eccentrically in the 
hole, leaning slightly one way and another, 
and thus drills a hole somewhat larger than 
the maximum diameter of the bit. A cer- 
tain amount of eccentric action is desirable 
as it tends to maintain clearance for the bit, 
but extreme eccentricity may result in de- 
flection of the well from its normal vertical 
course. This may be avoided by using side- 
wall reamers or a rubber stabilizer on the 
drill collar some distance above the bit. 
Deflection may also be avoided by using a 
long, heavy drill collar, somewhat larger in 
diameter than the drill pipe, and by so con- 
trolling the bit pressure that only the drill 
collar is under compressive stress. 

For best performance in rotary bit op- 
eration, a suitable weight must be applied 
to force the cutting elements into the rock 
formation in the bottom of the well. Bit 
pressure is conveniently expressed in 
pounds per inch of bit diameter, and for 
roller bits this will range from 500 to 8,000 
pounds, averaging perhaps, 4,000 pounds. 
Within limits, the rate of progress in drill- 
ing will increase directly with the weight 
imposed on the bit. However, the rate of 
rotation of the bit is also an important fac- 
tor in determining drilling progress, and 
this must be proportioned to the bit pres- 
sure employed. High bit pressures require 
slower rates of rotation. In common prac- 
tice, under normal conditions, the total 
weight applied will range between 15,000 
and 55,000 pounds, while rotational speeds 
will range from 35 to 220 rpm. 

The bit must be so designed and the 
equipment so operated that the drill cut- 
tings are promptly lifted off bottom as they 
are formed. Cuttings must not be formed 


faster than they can be carried to the sur- 
face by the circulating fluid. This will be 
controlled largely by the rate of fluid cir- 
culation and by the pressure with which 
it is delivered against the bottom of the 
hole. The clearance spaces about the bit and 
between the cutting elements, through 
which the circulating fluid and entrained 
cuttings must rise toward the surface, 
should be of suitable cross-sectional area 
to provide a proper ascending velocity for 
the cuttings. Ascending velocities in the 
annular space between the drill column and 
the wall of the well will range between 50 
and 300 feet per minute, the usual range 
being from 100 to 200 feet per minute. It is 
important that once lifted off bottom, the 
cuttings be kept moving toward the surface 
and are not allowed to accumulate in places 
where the ascending velocity may be un- 
duly reduced by local enlargement of the 
hole. 

Modern slush pumps are capable of cir- 
culating several hundred gallons of drill- 
ing fluid per minute under normal operat- 
ing conditions, with pressures approximat- 
ing 100 pounds per thousand feet of well 
depth. The fluid is jetted from the bit noz- 
zles under high velocity, sweeping the drill 
cuttings promptly off bottom so that they 
do not impede the drilling action. Since 
the bit is revolving, the fluid assumes a 
swirling, helical path as it rises toward the 
surface. So great is the impact of the cir- 
culating fluid against the formation under 
the bit that it develops a powerful erosional 
effect which, in soft formations, may assist 
the bit in disintegrating the rock structure. 
Jet-type bits, recently developed to accen- 
tuate this effect, have nozzles so placed as 
to direct their fluid jets directly against the 
bottom of the hole under high velocity. 

The rotary drill consumes power in two 
ways: first, in mechanical disintegration of 
the formation in its path; and secondly in 
hydraulically excavating the formation and 
lifting drill cuttings to the surface. Both 
consume large amounts of energy. The work 
done in literally tearing the rocky forma- 
tion into small fragments, is directly pro- 
portional to the surface area of the cuttings. 
Breaking the formation into coarse chips 
consumes less energy than when the cut- 
tings are in the form of small pulverized 
fragments. In addition to the energy con- 
sumed in disintegrating the formation, 
much energy is consumed in the form of 
heat, which must be conducted away by the 
circulating fluid. 

A large part of the energy consumed in 
rotary drilling is expended in circulating 
drilling fluid down through the drill col- 
umn and back to the surface through the 
annular space between the drill column 
and the wall of the well. Much of this is 
consumed in overcoming resistances to 
flow; a part is expended in erosional ef- 
fects on the formation; and the balance, a 
substantial part of the total, is utilized in 
lifting drill cuttings from the bottom of the 
well to the surface. Lifting drill cuttings in 
this way is, at best, an inefficient process. 
The size and form of the cuttings will have 
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an important influence upon the efficiency 
with which they can be lifted by the cir- 
culating fluid. Small rock particles are lifted 
more efficiently than coarse cuttings. Flat 
chips are lifted more effectively than 
rounded, granular masses. It is apparent 
that the energy consumed in forming cut- 
tings and in lifting them to the surface are 
opposing factors and that there must there- 
fore be some optimum size of drill cuttings, 
under given conditions, that will result in 
a minimum over-all expenditure of energy. 
Breaking the material to either coarser or 
finer size will result in increased energy 
consumption. Theoretically, a drilling bit 
should be designed and operated to form 
cuttings of this optimum size, but prac- 
tically, because of the complexity of the 
factors involved, it is difficult to determine 
just what this optimum size should be. 
There is some experimental evidence indi- 
cating that it is normally about 1%4-in. 


Mechanical Design of Roller-Type Bits.*— 
To achieve maximum efficiency in excava- 
tion, a roller type of drilling bit must be so 
designed that as it revolves on the bottom of 
the well, it continually presents suitably 
placed cutting elements to the formation. 
These cutting elements should be so dis- 
posed that all parts of the rock surface shall 
have contact with them or some of them 
during each rotation of the tool. The paths 
of the cutting elements should not “track” 
each other and should overlap, so that no 
part of the rock surface will be left un- 
touched. In the case of a cone bit, the cones 
are “mated,” so that as they rotate the teeth 
on each cone turn in grooves between the 
teeth of adjacent cones. 

The cutting elements that form the wall 
of the well must be carefully shaped so 
that they maintain full gage and do not 
tend to wedge the bit in the hole that it 
forms. Generally, the greater the number, 
depth and length of the teeth that can be 
provided on the cutting elements, the bet- 
ter will wear be distributed and the greater 
will be the footage obtained. However, the 
number of teeth that can be provided will 
be limited by the necessity for maintaining 
them of a size that will enable them to re- 
sist the stresses imposed. Above all else, a 
drilling bit must be rugged to withstand 
the destructive forces with which it must 
contend in service. The size, depth and 
pitch of the teeth will also be varied to ac- 
cord with differences in the character of 
the formation in which the tool is designed 
to operate. Bits designed for hard forma- 
tions will be provided with shallower teeth 
and more of them than bits designed to op- 
erate efficiently in soft formations. 

The effects of variations in tooth spacing 
and design may be determined by rotating 
them under pressure on hard wood or soft 
cement blocks, thus developing test pat- 
terns from which one may predict the prob- 
able cutting action of the bit in actual serv- 


* Inasmuch as a large percentage of the footage 
drilled in present-day practice is by roller-type bits, 
this section will be devoted entirely to the design 
and construction of bits of this type. 
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ice. The test pattern may be markedly 
altered by skewing the cutters slightly on 
their supporting pins, or by omitting or 
shortening an occasional tooth. 

For drilling in very hard, brittle forma- 
tions having high compressive strength, 
such as chert, dolomite and quartzite, 
where abrasive action is more effective 
than a chipping action, a special type of bit 
has been developed which has no cutting 
teeth. Instead, the cutters are studded with 
projecting hemispherically-shaped inserts 
of sintered tungsten carbide. Bits of this 
type have yielded footages in hard forma- 
tions as great as 15 times that possible with 
bits of conventional type and three times 
as fast. In drilling with this type of bit, a 
high bit pressure and slow rate of rotation 
is employed. 

The cutters of a roller-type bit are sup- 
ported on roller or ball bearings set in 
machined raceways, so that they may ro- 
tate with minimum frictional resistance. 
Journal-type friction bearings are some- 
times also used on the ends of the support- 
ing pins. Because of the great weight im- 
posed by the drill column, the bearings 
must be of adequate size and so positioned 
that they will successfully resist both longi- 
tudinal and thrust loading, which may at 
times be eccentrically applied. A popular 
type of cone bit uses roller bearings to 
support the heavy loads imposed by the 
weight of the drill column, while ball bear- 
ings take care of the lateral thrust loads 
and serve also to lock the cones on their 
supporting pins. The manner in which the 
cutting elements are supported will also be 
important in avoiding distortion under ex- 
treme loading. Bearings that are so dis- 
posed as to provide two different, widely- 
separated points of support are superior to 
single-line bearing designs that permit 
cantilever effects on the bearing pins. 

Metallurgy plays an important role in 
modern rotary bit design and manufacture. 
Because of the rugged service required, the 
cutting elements are drop forgings of spe- 
cial alloy steels, carefully selected and 
heat-treated to withstand abrasive wear 
and shock loads. Most manufacturers use 
a nickel-molybdenum steel (4815) contain- 
ing two percent of nickel, carefully heat- 
treated to control the grain structure of the 
metal. Bearing raceways are machined and 
precision-ground. The roller and ball bear- 
ings are of a special tool steel alloy, heat- 
treated for maximum wear and precision- 
ground. The teeth and other parts of the 
cutting elements that develop contact with 
the rock formation are hard-faced to with- 
stand abrasive wear. 

Tungsten carbide is a preferred material 
for hard-facing drilling tools and special 
methods have been devised for applying 
and bonding the hard-facing alloy to the 
underlying steel surfaces. Usually the tung- 
sten carbide is applied in the form of a 
flaky powder, supported in a matrix of 
fusion metal applied to the wearing surfaces 
with an oxyacetylene torch, but other tech- 
nics are also employed. A method which 


(Continued on page 70) 





Tri-cone bit for fast drilling in soft formations 
(Photo courtesy of Hughes Tool Co.) 





Tri-cone bit jor hard rock drilling. Tooth design 
is for maximum chipping and crushing, minimum 
tearing-scraping Photo courtesy of Hughes Tool 
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Bit for extremely hard abrasive tormations. Sir 
tered tungsten carbide buttons give a hipping 


and crushing actior Photo courte Py ghes 





Component parts of the cross roller sub-assembil 


beiore assembly of a rock bit Photo 


Reed Roller Bit ¢ 
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Barge loaded with workover truck and perforating control car enroute to offshore well site. (Photo courtesy of Humble Oil and Refining Co.) 


Humble uses onshore techniques and equipment 
to reduce the cost of recompleting a well eight 
miles out in the Gulf of Mexico. 


OFFSHORE WORKOVER 


UMBLE Oil and Refining Co. has 

adapted onshore equipment and tech- 
niques to the job of working over offshore 
wells. In its first experiment in this direc- 
tion, Humble loaded a workover truck with 
its auxiliary equipment and supplies on a 
barge. The barge was towed to the well 
platform and anchored alongside until the 
10-day job was completed. As a result of 
the use of onshore equipment the workover 
was done at a saving of 85% from original 
estimates. 

Over a year ago Humble put into service 
a truck designed by company research en- 
gineers to do all necessary workover jobs 
on permanent completion type oil or gas 
wells. It was this multi-purpose unit which 
was driven aboard the barge. With it went 
a station wagon housing instruments and 
cable reels for gun perforation operations. 

The workover truck is powered by a 150 
hp diesel engine which propels the vehicle 
and drives the main pump. An auxiliary 32 
hp gasoline engine is provided for the wire 
lines and hydraulic equipment. The truck 
carries a cement storage bin and water 
tanks which double as cement mixing tanks. 
Storage space is provided in various com- 
partments for all tools, fittings, blowout 
preventers and other equipment needed for 
a workover. 

Main control center for the truck is lo- 
cated on the deck where the operator can 
observe wellhead equipment and personnel 
as well as the instruments showing pres- 
sures while circulating water, mud or ce- 
ment. 
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The gasoline engine operates a vane-type 
hydraulic motor that controls the drum 
reels giving a smooth flow of power for 
wire line and cable work. An automatic by- 
pass valve can be adjusted to prevent ex- 
cessive pull on the line in case of a tool 
hanging up in the well. The same hydraulic 
system pumps water from the pit to the 
truck and drives the hoist used to pull tub- 
ing. 

Humble’s first offshore workover was 
eight miles out from Grand Isle. The well 
was one of six drilled from the one plat- 
form. It was directionally drilled with a 
liner set in the deviated hole. Despite this 
handicap it was found possible to use wire 
line tools. 

Declining pressure in the well was the 
first indication of trouble. When the pres- 
sure decline became critical the well was 
recompleted by cementing off old perfora- 
tions and reperforating at a higher level. 

Humble began developing permanent 
completion methods a half dozen years ago 
in an effort to reduce completion and re- 
completion cost. Since 1953 all offshore 
wells drilled by the company have been 
completed by the “permanent” method. 

Permanent completions envision the in- 
stallation of wellhead equipment and tubing 
only once. This is done before the drilling 
rig is moved away. After rig removal the 
well is perforated, tested and cemented with 
wire line tools run through a lubricator 
mounted on the well head. The techniques 
employed were made possible by the de- 
velopment of special tools such as small 


perforating guns which can be run through 
the tubing but which are powerful enough 
to perforate the casing and cement. 

Other special equipment was developed 
to permit squeeze cementing, acidizing and 
sand working through temporary tubing. 
Artificial lift devices were redesigned to fit 
the operation. 

Recently the technique has been ex- 
tended to dual completions through parallel 
tubing as small as 1% inches in diameter 
run in a 54-inch casing. Previously per- 
manent dual completions had been success- 
ful with a single tubing to serve both pro- 
ducing zones. It had been found possible to 
conduct dual zone servicing operations such 
as cementing, reperforating, well stimula- 
tion, sand removal and exclusion, and arti- 
ficial lift repair. 

The use of parallel tubing in 54-inch 
casing is made possible by continued de- 
velopment by the industry of special tools 
of minimum diameter. Rod pumps, hydrau- 
lic pumps and gas lift valves are being used 
successfully in such wells with the result 
that production from each zone can be iso- 
lated and one zone reworked without dis- 
turbing the other. Retrievable production 
tubes have been devised for wire line re- 
moval to facilitate reworking either upper 
or lower zones. 

Experience with slim hole wells and with 
small diameter production tubing has shown 
that adequate volumes of fluid can be lifted 
to meet well allowables. Drilling, comple- 
tion, production and recompletion costs all 
are reduced by the new techniques. END 
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W orkover bar e tied up alon side the Humble vlatiorm from which Six »roducin wells were drilled. Wellhead lubric ator through u hic h workove r tools were 
I I i & 
lowered to cement off old perforations and repertorate 
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‘ Workover truck with station wagon carrying instruments to aid in gun perforat- Three spools permit variety of operations. A single level winding guide serves 
f ing. Operator has mike to communicate with cable reel operator on truck. all thr 
* 





Control center on deck of workover truck from which operator can kecp close Wellhead equipment on offshore platform from which six wells were drilled 
check on all pumping operations. (All photos courtesy of Humble Oil and Refinery Co.) 
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Electric 
Drives 
for 
Drilling 
Rigs 


By E. E. Childress* 


T HE electric drive drilling rig is not new. 

- As far back as the ’20’s, some rigs were 
used where the noise of conventional 
drilling engines was not acceptable. The 
controls of these early rigs were cumber- 
some, complicated and expensive, and con- 
sequently they did not achieve great 
popularity. 

As transmission designs improved and 
better drilling engines became available 
the mechanical drive drilling rig came into 
its own and electric drive became an in- 
significant part of the total market. A little 
later, mill type industrial motors and gen- 
erators similar to those used in steel mills 
were tried and a few rigs were sold using 
this type of equipment. However, initial 
cost was quite high and drilling crews 
were unfamiliar with the maintenance re- 
quirements. With the advent of fluid coup- 
lings and torque convertors, the demand 
for electric drive rigs virtually ceased. 

Recently, the increase in barge and off- 
shore drilling have revived interest in elec- 
tric drive rigs. Very large rigs were re- 
quired to handle the deep drilling. Fur- 
thermore, in the past two years, relatively 
low cost motors and generators suitable 
for drilling rig service became available. 

The purpose of this paper is to take up 
some of the “pros and cons” of both elec- 
tric and internal combustion engine drives 
as well as te. clear up some of the ques- 
tions associated with engine electric drive 
for drilling rigs. It is not intended that the 
discussions on advantages or disadvantages 
be construed as a rule by which one can 
assume that either arrangement can be 
more effective for all drilling rig purposes. 


*Chief Engineer, Stewart and Stevenson Services, 
Inc., Houston. 


Skidmounted unitized diesel electric power unit 
consisting of two 250 hp General Motors diesels 
connected with heavy duty traction type DC gen- 
erator. For 1,000 hp units, four diesels are arranged 
on a common base to power two generators. 





Both arrangements have their place in the 
drilling picture and the merits of both 
should be considered as they apply to the 
specific application before making a selec- 
tion. 

Utilization of available rig power where 
needed is a distinct advantage of engine 
electric drive power. By simple control ar- 
rangement the total power can be utilized 
to the best advantage. Since made through 
the use of multiple generator power units, 
the total power available can be divided as 
required for any combination of drilling 
and _ hoisting, Drilling speeds can be 
changed without affecting pump operation 
and any pump operation can be changed 
without affecting rotary speeds. Independ- 
ent operation on any rig component gives 
flexibility not possible with mechanical rigs 
of the same horsepower. Speed control 
from zero to full speed can be accom- 
plished on any component without chang- 
ing the speed of the engines. 

Dependability can be definitely assured 
by the use of a number of engine electric 
power units per rig with each unit con- 
sisting of one engine and multiple genera- 
tors or multiple engine and generator com- 
binations. Operational failure of an engine 
or generator does not mean failure of rig 
operation as in the case of failure of main 
power drive in a mechanical rig operation. 
Multiple motor drives on the drawworks 
and main pumps also provide safety and 
dependability since operation at reduced 
power can be maintained in the event of 
an electric motor failure. The construction 
and simplicity of controls, motors and gen- 
erators and their construction of course, 
contributes greatly to their dependability. 
Elimination of clutches, free wheeling 
sprockets and sheaves and power transfer 
compounds and the use of simple chain 
drives gives engine electric rig power units 
a definite advantage for dependable opera- 
tion over straight mechanical or hydraulic 
combination rig drives. 

Maintenance costs with electric drive 
are usually much lower and the length of 
time between engine overhauls is much 
greater than with the same make engines 
on a mechanically driven rig. This is true 
because the engines can be operated con- 
stantly at their most favorable speeds with- 
out the necessity for long idling periods, 
lugging down, or frequent accelerating. 
Engines on an electric drive do not take 
the “bearing” which they are subjected to 
on a mechanical rig. 

A simple illustration of this advantage, 
familiar to almost anyone operating drill- 
ing rigs, can be noted in the operation of 
the constant speed, AC electric generator 
sets used on most mechanically powered 
rigs. In most cases the auxiliary engines on 
the generator sets usually get less atten- 
tion than the main engines, yet give less 
trouble and operate throughout long pe- 
riods of service with a minimum of ad- 
justments or repairs. 

Often, especially in the case of offshore 
rigs, the arrangement or manipulation of 
machinery to fit existing or available space 





can be a factor of great importance. With 
diesel or gas engine electric drive, small, 
compact electric motors can be used for 
Criving the drawworks, mud pumps, ro- 
tary, etc. and the main power plant can be 
located wherever there is space available. 
This is very simple and inexpensive from 
the standpoint of rigging up and installation 
inasmuch as the main requirement is 
simply to string up cables. On an offshore 
rig platform or mobile unit the saving in 
construction costs of a few square feet can 
actually mean a reduction of thousands of 
dollars. 

On a land rig the flexibility of arrange- 
ment of the power with electric drive often 
permits economical mounting of the equip- 
ment on trailers reducing rig up and mov- 
ing time. 

After considering the many advantages 
of electric drive, it may be difficult to un- 
derstand why electric drive is not used 
more widely, so it is well to examine the 
disadvantages that have in the past limited 
the use of electric drive: 

The first and most important disadvan- 
tage has been, of course, higher initial cost. 
Now, however, with the use of high volume 
production line components and simple 
control systems such as have been recently 
introduced, the cost picture is more favor- 
able. Current costs are only slightly higher 
than a good mechanical drive system and 
it is entirely possible that the savings ef- 
fected in lower cost drawworks require- 
ments as well as in the sub-structure re- 
quirements often cause the completed rig 
to be less expensive than mechanical drive 
when all factors are considered. 

It is possible today to buy an excellent 
engine electric drive system complete with 
either diesel or gas engines, generators, 
motors, controllers and all necessary fab- 
rication for less than $100 per hp. At this 
price, electric drive becomes a very major 
contender for rigs of 1,000 hp and more as 
well as smaller trailer mounted rigs. 

The users’ lack of knowledge of electrical 
equipment is a serious psychological dis- 
advantage that cannot be overlooked. Gen- 


. erally speaking, tool pushers, drillers and 


roughnecks understand mechanical drive 
and know how to use it and maintain it. 
These same men have little understanding 
of electricity and usually are not qualified 
to do anything more than the simplest rou- 
tine maintenance. This disadvantage, how- 
ever, is more psychological than factual 
with today’s simpler and more fool-proof 
control systems. 

The lack of service has been another 
drawback to electric drive; however, as 
more electric drive equipment is being put 
into service, service facilities are compa- 
rable to those that now exist for mechani- 
cal drive and as the psychological fear of 
the electric drive wears off, many hereto- 
fore “disbelievers” in engine electric drive 
for drilling rigs will have to admit that 
some present-day engine electric arrange- 
ments offer actual advantages from the 
standpoint of simplicity and ease of main- 
tenance. END 
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MOBILE DRILLING BARGE DESIGN 


By James W. Calvert 


ACK during the planning stage, some- 
one looked at a drawing of LeTour- 
neau’s floating island being designed as an 
offshore oil drilling platform for the Zapata 
Off-Shore Co., and remarked that it re- 
sembled Scorpio, eighth sign of the Zodiac. 
The name seemed appropriate and on 
March 20 the three-legged, nine million- 
pound vessel was christened Scorpion in 
ceremonies at Galveston, Texas. Two days 
later it was towed to sea to begin its first 
drilling assignment for Standard Oil Co. of 
Texas in 46 feet of water off the Texas 
coast near Port Aransas. 

On the same day christening ceremonies 
were held in New Orleans at Avondale 
Marine Ways for another offshore giant— 
California Co.’s drilling barge S-55, the 
largest structure of its kind ever built. That 
the completion of the two mobile drilling 
units on the same day represented both 
existing schools of thought in the growing 
offshore oil industry, is a coincidence. 

Deep water mobile drilling units designed 
and built to date fall into two general cate- 
gories. One is a barge upon which are 
mounted fixed columns supporting a com- 
pietely self-contained drilling platform. On 
location the barge is submerged and thus 
becomes a foundation for the drilling struc- 
ture. Such a vessel is California’s S-55, as 
high as a ten-story building, designed to 
drill in water depths up to 75 feet. 

The second type is the Scorpion mobile 
platform supported by spuds, or steel piling, 
The drilling platform itself is the vessel. 
On location the spuds are lowered and then 
driven into the floor of the ocean and later 
the platform is raised by mechanical means 
to the desired height for drilling. In one way 
the Scorpion is unique, however, even in 
an industry constantly marked by de- 
partures from the conventional in oil pros- 
pecting. 

Industrialist-engineer LeTourneau con- 
ceived the idea for his offshore rig by ob- 
serving an _ old-fashioned three-legged 
kitchen stool. A conventional chair or table 
will wobble on an uneven floor. Grand- 
mother’s three-legged stool held a firm and 
solid footing, no matter how uneven and 
worn her kitchen floor. A surveyors or 
photographers tripod will do the same; 
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Two schools of thought are developing in the design of 
mobile offshore drilling barges in the Gulf of Mexico. The 
recently launched 3-legged Scorpion and the 855 are the 


latest examples of each type—fixed column and movable 


spud. 


hence, reasoned designer LeTourneau, a 
three-legged structure should provide 
stable and level support regardless of the 
variations in the ocean floor level. 

He calls the Scorpion the “most immov- 
able and most mobile” structure ever built. 

Basically, the structure is a giant pontoon 
barge consisting of three large tubes form- 
ing a “U” and joined by a center section, 
divided into compartments by bulkheads, 
decks, and water-tight doors. The hull is 
150 feet long and 80 feet wide. The spud 
housings increase the overall length to 180 
feet and the width to 150 feet. The hull is 
20 feet deep and its draft, fully loaded, is 11 
feet 6 inches. 

There are three spuds, or legs, triangula 
in shape and built of open steel lattice work 
to afford minimum resistance to wave ac- 
tion. The bottom of each spud is a pontoon 
tank, 30 feet in diameter, and concave in 
shape to penetrate the ocean floor like a 
doughnut cutter. The spuds have been 
tested to support 8 million pounds, the ap- 
proximate weight of the barge and drilling 
machinery. 

These legs operate in spud wells located 
cutboard on the two sides and the afte: 
end of the platform. The legs are lowered 
and the barge itself elevated by means of 
LeTourneau-built electric gear motors, 21 
to each leg, which in turn get their power 
from four AC generators powered by a 
bank of four Buda 8DAS-1125 diesel en- 
gines which are direct coupled to the gen- 
erators. 

The generators also supply power for two 
250-ton-foot electric revolving deck cranes, 
for handling supplies and personnel on the 
drilling platform, and three electric winches. 

The barge is towed to the drilling position 
with the spuds standing upright in their 
wells. On location the structure is first an- 
chored and the spuds lowered to the ocean 
floor, penetrating from eight to twenty feet 
depending upon soil conditions. When the 
spuds are down the platform is then raised 
to the desired level for drilling and locked 
into place by integral motor-load brakes 
that set mechanically when electric power 
is cut off. 

Drive pinions of the electric gearmotors 
mesh with gear tracks on the triangular 

























































The California Company's newest submersible 
offshore drilling barge 8-55. recently completed 
at Avondale Marine Ways, New Orleans. Ti 
structure. as big as a I10-story building. is 
signed to drill ir t 
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The S-55 is so big it had to be launched in se: 


tions. This shows the main center section being 
launched at Avondale. Later the main section was 
raised by means of the stabilizing pontoons and 
the two end sections welded to it 
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One of the access tubes of the S-55 through which crewmen can reach the lower 


hull while submerged on a drilling location. 


legs. The motors activate one leg at a time, 
in increments of six inches, until the spuds 
are down and the platform raised. It takes 
approximately two hours to raise the plat- 
form to its maximum height, 140 feet above 
the pontoon bottoms. 

When the structure is to be moved the 
electric gear motors are reversed, the plat- 
form is lowered until it is afloat and the 
spuds then drawn up into their wells. If 
necessary water can be jetted under pres- 
sure into the base of the pontoons to break 
away the mud 

LeTourneau said he designed the struc- 
ture for multiple purposes, such as portable 
piers and for sulfur and coal mining. He 
said that a larger barge—one that can op- 
erate in 150 feet of water—is now in the 
drawing board stage. 

The barge was built on the Mississippi 
River bank at LeTourneau’s plant at Vicks- 
burg, Miss., and literally “walked” to the 
water’s edge by moving the legs up and 
down. Engineers estimated that the Le- 
Tourneau motors worked more in the two 





Hull of the Scorpion consists of three large tubes, two of them extending fore 
and aft and the third athwartship. The ends of the fore and aft tubes can be 
seen here. Storage and fuel and water is contained in the lower hull. 
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diesel engines at lejt. 


days required to launch the barge than 
they will be required in five years of nor- 
mal operation offshore. 

Outfitted in Galveston by the Oil Well 
Supply division of U. S. Steel Corp., the 
Farmers Marine and Copper Works of 
Galveston and Reagan Tool Equipment Co. 
of New Orleans, the Scorpion presents the 
most modern facilities for offshore oil and 
gas exploration. 

A two-story air-conditioned house on the 
end of the structure provides comfortable 
living accommodations for the drilling crew, 
recreation and dining rooms, and offices 
Although not completed at the time of the 
christening, a helicopter deck is to be built 
on top of the after spud housing. 

Oilwell drilling equipment consists of 
No. 96 drawworks with 1,500 input horse- 
power, six hoisting speeds, three rotary 
speeds, two reverse speeds. There are 30 
inches by 47 inches drum with LeBus 
grooving, 54 inches by 11 inches self ener- 
gizing brakes, a 60-inch hydromatic brake, 
45-inch dual Fawick high and ten drum 





Main engine room of the Scorpion, with the battery of four GM Model 6-110 


clutches. All drawworks clutches are air 
controlled remotely. 

The main drive is an Oilwell No. 1500 
four engine drive, with 28-inch dual Fawick 
master clutch, a 32-inch Fawick mater com- 
pounding clutch, 32-inch Fawick pump 
clutches, 1%-inch pitch quad compound 
chain and 1%%-inch pitch sextuple pump 
driving chain. 

The main engine compound consists of 
four GM Model 122403 6-110 twin diesel 
torque converter units, each rated at 400 
continuous horsepower. They provide 
power for the drawworks and for two Oil- 
well Model 818-F mud pumps, rated 925 
input horsepower at 65 rpm; bore and 
stroke are 8 inches by 18 inches, and dis- 
placement is 930 gpm at 65 rpm. 

One unusual arrangement of the drilling 
machinery is the drawworks assembly lo- 
cated in the engine room, two decks below 
the rig floor and four feet off center to 
avoid interference with pipe or tools being 
brought in through the derrick V-door. 

The driller can control all drilling opera- 





The Scorpion’s derrick floor has the drillers console at right, with the catworks 
and rotary assembly in the center. The drawworks is four feet off center to allow 
for free movement of pipe and tools through the V-door. 
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tions from his derrick-floor console, includ- 
ing the engine, pumps, automatic feed con- 
trol, and hoisting below deck. However, a 
dual set of controls in the engine room pro- 
vide maximum safety because the driller 
and engineer can override each other in 
case of emergencies. 

The catworks in an Oilwell No. 52-T 
drawworks, especially adapted for cat- 
works, coring and rotating operations, and 
powered with a GM model 6-110 torque 
converter diesel unit, identical to the main 
engines. 

Other drilling equipment consists of Oil- 
well No. 500 crown block and No. 480 
traveling block, 400-ton swivel, 350-ton 
rotary, and Lee C. Moore 140-foot derrick 
with 100 mile per hour wind load capacity 
and 1 million pound capacity. 

Power for lighting and other auxiliaries 
is supplied by two Waukesha six NKDBS 
diesel engine sets, directly connected to two 
Electric Machinery 200 ks, AC 400/2230 volt 
1,200 rpm Electric Machinery generators. 

California Co.’s new barge S-55, designed 
by company engineer and the New Orleans 
firm of Friede and Goldman, Inc., is so big 
that it could not be launched from conven- 
tional building ways. Avondale first built 
the main hull member, launched it, then 
added two additional hull members by lift- 
ing the main central hull central and weld- 
ing the side hull sections to it. 

The submersible barge is 190 feet long, 
150 feet wide, and the hull is 12 feet deep. 
Under tow the vessel has a draft of 6 feet 
6 inches. The drilling platform is supported 
by ten fixed columns and the height from 
keel to the under side of the drilling plat- 
form is $0 feet. 

Like other submersible units of this type, 
the S-55 is submerged on location by bal- 
lasting the lower barge. Stabilization is 
achieved by means of four recessed pon- 
toons, operated hydraulically. Eight hy- 
draulic rams, two for each pontoon, hold 
the stabilizing pontoons to the floor of the 
ocean while the main hull is being lowered 
or raised. 

The lower hull provides storage area for 
fuel oil and drilling water, as well as ma- 
chinery spaces for practically all of the 
equipment except for drilling and for power 
generation. 

One feature of the S-55 is that it can drill 
four wells on one location, due to the mov- 
able crown block and rotary. 

Living quarters for 84 men, recreation 
rooms and offices are air-conditioned. 

To facilitate towing at sea, the designers 
provided for a rake on the bow of the vessel 
by the installation of a movable hinged 
section. During drilling operations this sec- 
tion is lowered to provide additional pro- 
tection against scouring. 

The S-55 is being operated by Noble 
Drilling Corp. 

Both vessels were christened in the tradi- 
tional manner. In New Orleans the honor 
of christening the S-55 went to Mrs. T. B. 
Flod, wife of a California Co. vice-presi- 
dent, and in Galveston the Scorpion was 
christened by Mrs. Wayne H. Dean, wife of 
the operations manager of Zapata Off-shore 
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Co. Other Zapata officials present for the 
occasion were president George H. W. Bush, 
treasurer J. Hugh Liedtke, and chief engi- 
neer Hoyt S. Taylor. 

A new concept in self-contained, movable 
offshore drilling equipment is now being 
tested off Cameron Parish, La. 

John W. Mecom, Houston independent 
oil operator, has announced successful op- 
erations from a submersible drilling barge 
supported on a 1,400-ton floating dry dock, 
patterned after the navy repair vessels of 
World War II. 

In operation, the dry dock picks up the 
drilling barge normally used on inland 
waters, carries it to any location in water 
from 10 to 40 feet deep, and then cradles it 
securely during drilling and completion 
operations. It is stated to have distinct ad- 
vantages in mobility, flexibility of opera- 
tion, and quick evacuation in the event of 
storm or emergency. In 90 minutes the op- 
erators can lift it from 30 feet of water and 
move to safety. 

The $800,000 barge supporting dry dock 
was constructed by the Levingston ship- 
yards in Orange and launched without fan- 
fare more than a month ago. Mr. Mecom 
vaid he wanted to test it before making an 
ainouncement. The barge itself represents 
an investment of another $800,000 which 
with $300,000 worth of tugs and other auxil- 
iary craft bring the total cost above the 
$2 million mark. 

The seagoing dry dock is 220 feet long, 
78 feet wide and has wing walls 48 feet 
iuigh. It can move in 10 feet of water and has 
been approved by the American Bureau of 
Shipping for drilling in- water up to 40 feet 
deep. The present test in Block 45 off 
Camevon Parish is in 29 feet of water. 

Constructed of heavy steel, the dry dock 
has ‘isth-inch bottom plates, *sth-inch steel 
on the sides and deck and %eth-inch plates 
on the work floor. Four high volume deep 
well pumps on each side can submerge the 
craft in less than an hour. Each pump has a 
capacity of 3,000 gallons per minute. 

A two-foot skirt around the bottom of the 
dock enables it to dig into the Gulf floor and 
the weight of the vessel holds it in place. 
Oil or water can be carried in the wing 
tanks for either ballast or supplies. 

The craft was named by Mr. Mecom afte: 
his old friend Ed Malloy, president of 
Levington, who built this and numerous 
other drilling barges and seagoing equip- 
ment for him. One previous attempt had 
been made to utilize this type of offshore 
craft, but the Mecom model is sufficiently 
improved and modified to be classed as an 
entirely new approach. 

An additional advantage of Mecom’s new 
offshore equipment is that it is completely 
salvageable. The barge can be used alone 
and its dry dock support can also be used as 
a dry dock repair base for offshore operat- 
ing equipment. The dock’s decks will ac- 
commodate barges capable of drilling from 
10,000 to 16,000 feet, operators said. Barge 
living quarters on the present rig will hold 
24 crewmen; there are mess halls, recrea- 
tion areas and other essentials of modern 
offshore drilling operations. END 
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Zapata Offshore ¢ ompany’s three-legged floating 
island in her berth at Galveston, Texas. The 
drilling platjorm was designed and built by Le 
Torneau. In this photo the three triangular shaped 
spuds are resting on the floor of the bay and the 
hull is raised slightly above the water. The sp 
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Submarine core drilling from anchored vessels 
is supplementing offshore seismic work. Produc- 
tion thus far is from artificial islands, piers or 
onshore directional wells. First mobile drilling 
barge in the west will begin work soon. 


California Tidelands Development 


By L. P. Stockman 





L. P. Stockman, author of the accompanying 
paper on California tidelands development, has 
written authoritatively about California petroleum 
industry problems and developments for more than 
three decades and is rated throughout the industry 
among the best informed on all phases of oil ex- 
ploitation and utilization. His reportoria!l career be- 
gan more than 32 years ago when he became affili- 
ated with the Oil & Gas Journal on the death of 
Charlie Gilman. When Mr. Gilman died, the Journal! 
wired Les Stockman, asking him to pinch-hit until! 
some permanent arrangement could be made for a 
full-time representative on the Pacific Coast. He 
continued to pinch-hit for over 20 years and upon 
his resignation in 1946 as California district editor 
of the Journal he had concluded the longest tempo- 
rary affiliation on record. He subsequently joined 
Petroleum World as a contributing editor and at 
frequent intervals also contributes articles to WorLp 
PETROLEUM 

Vr. Stockman, a native of San Francisco, has 
long been a resident of Los Angeles. Except for 22 
months in 1917-19 spent in an attempt to “make the 
world safe for democracy” he has had no interests 
outside the petroleum industry. For 16 years, his 
annual estimates of California hydrocarbon reserves 
have been generally accepted as sound and repre- 
sentative of existing conditions. For the past 10 
years, these estimates have appeared exclusively in 


Petroleum World’s Annua! Review number. 
1s author of numerous technical articles, Mr. 
Stockman’s pen has traced most of the California 


petroleum industry's greatest technica’ and engi- 
neering achievements from their inception. In the 
bibliography section of a state publication on 
Geologic Formations and Economic Development of 
the Oil and Gas Fields of California (Bull. 118, 
issued by the Division of Mines, Calijornia Dept. of 
Vatura' Resources) he has 73 citations, extending 
over a period of 12 years. 
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IDELAND exploration in California 

differs greatly and is several years be- 
hind the Gulf Coast politically and in the 
scope of activities. This is because of pub- 
lic indifference and a questionable political 
philosophy on the part of past California 
legislatures. 

A former governor, who was no friend of 
the oil industry, prevented an early solution 
to what has been found is a simple problem. 
It was not until 1955 that the legislature 
enacted remedial legislation that will ulti- 
mately permit exploratory work out in the 
Pacific Ocean off the California shore line. 
The present modern political concept is 
dominated by the demand for additional 
income by the state. Prospectors are asking 
that 75,000 acres of potentially productive 
tidelands be opened for bidding in 1956 
so that general exploration may get under 
way in 1957. The anticipated high cash 
bonuses plus annual royalty income is a 
factor of great importance in the quest for 
additional income to balance out a billion- 
dollar budget. 

Present basic law is contained in the 
Cunningham-Shell Tidelands Act of 1955 
which amended certain sections of the Pub- 
lic Resources Code relating to oil, natural 
gas and mineral leases of state lands. The 
law is not exactly what the California oil 
industry wanted but it will provide an op- 
portunity for the first time to undertake ex- 
ploration work and subsequent exploitation 
of any tideland discoveries off the Cali- 
fornia coast. 

The State Lands Commission is charged 
with the responsibility of carrying out the 
rules and regulations contained in the Cun- 
ningham-Shell Tidelands Act and it is given 
complete independence of action and wide 
latitude in determining the amount of land 
selected for bidding and the determination 
of proper royalties. The Commission has 
done an outstanding job to date and will 
continue to meet the most exacting re- 
quirements. It is composed of Lt. Governor 
Harold J. Powers, Robert C. Kirkwood, 
state controller and John M. Peirce, direc- 
tor of finance and chairman of the State 


Lands Commission. Col. Rufus W. Putnam 
is the executive officer and Stuart J. Wat- 
son is assistant executive officer. Francis J. 
Hortig is mineral resources engineer and is 
doing a splendid job. 

Prior to enactment of the Cunningham- 
Shell Tidelands Act, the industry had to 
locate wells on upland locations and prove 
drainage of a state-owned parcel before 
a lease could be executed. Consequently, 
practically all tideland development to date 
has been limited to exploitation of an oil 
pool that was discovered and produced in 
the upland area and later found beneath 
adjoining submerged tidelands. The drain- 
age requirement has been eliminated in the 
new act and future tideland leases will be 
awarded to the highest cash bidder. This 
means sealed bids and not oral bids. The 
new tidelands act also corrected a long 
standing evil by requiring competitive bid- 
ding. Previously the littoral landowner was 
the only one who could secure a tideland 
lease because the law of trespass operated 
against anyone drilling a well over or under 
the land at the low tide line. 

Leases executed by the State Lands Com- 
mission within a known geologic structure 
will command a royaity of not less than 
1673% and incorporate a sliding scale com- 
mencing at not less than 1673%. The Com- 
mission has authority to establish the rate 
of future royalties on this type of lease and 
the top may go as high as 75% if the Com- 
mission so designates. On wildcat acreage, 
the royalty will be 1242% and the lease will 
go to the operator who offers the highest 
cash bonus. 

The Cunningham-Shell Tidelands Act 
specifically authorizes the use of artificial 
drilling islands, platforms and drilling 
barges. Each may have certain advantages 
and this choice is to be made by the op- 
erator. Legality of artificially filled island 
drill sites for oil and gas operations was 
upheld in a three judge decision of Cali- 
fornia’s third district court of appeals. The 
appellate court’s ruling not only upheld the 
State Lands Commission’s action in grant- 
ing Richfield Oil Corp. a 1,150-acre off- 
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shore drilling lease at Rincon in Ventura 
County but also had the effect of throwing 
out of court a lower court suit instituted to 
block the Richfield lease because, among 
other things, it did not own the littoral 
land. This decision also has the effect of 
validating the use of artificial drilling is- 
lands elsewhere along the coast, as pro- 
vided in the Cunningham-Shell Tidelands 
Act of 1955. This decision is important also 
because this lease was the last issued prior 
to the effective date of the new tidelands 
act. 

In addition to the Cunningham-Shell 
Tidelands Act, the 1955 legislature also en- 
acted the so-called Ward Bill which, among 
other things, officially recognized the Con- 
servation Committee of California Oil Pro- 
ducers as a voluntary group and places the 
stamp of approval on the Committee’s rec- 
ommendations of maximum efficient rates 
of production. The U.S. Attorney General 
attempted to prevent passage of this act 
because of its possible effect on an anti- 
trust action pending in California. These 
MER’s are based on studies of une Conser- 
vation Committee’s engineering board. De- 
mand, the level of inventories and prevail- 
ing prices have no bearing on the findings 
of this engineering board or the fixing of 
MER’s. 

The status of the Conservation Com- 
mittee of Oil Producers is mentioned at 
this time because it will establish maximum 
rates of production for any and all tideland 
wells provided the electorate defeats a con- 
troversial conservation bill which will be 
voted on at the 1956 general election. 

The Ward statute places certain restric- 
tions on the Conservation Committee. While 
that committee is authorized to make rec- 
ommendations and producers may comply 
therewith, the Committee is required to 
deliver all such recommendations to the 
State Oil and Gas Supervisor and make 
available to him all of its records, reports 
and other pertinent data. The supervisor 
may either approve or disapprove the rec- 
ommendations and is authorized to make his 
own recommendations if required. This law 
permits the state, through the Oil and Gas 
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Standard Oil Co.’s Explorer, a converted ISMA, being used as a drilling barge. It is completely 
equipped for drilling. (Photo by Tommy Amer for Standard Oil Co. of Calif.) 


Supervisor, to make recommendations if 
there is a difference of opinion. Compliance 
is voluntary but most operators conform 
with established recommendations. Pro- 
ducers have the aid and assistance of both 
the Conservation Committee and the Oil 
and Gas Supervisor. 

There are about 150 pools in California 
which are subject to MER recommenda- 
tions. Some pools are small and others 
simply involve a top gas limitation. Since 
passage of the Ward Act there has been no 
conflict of engineering recommendations. 
The Conservation Committee of California 
Oil Producers consists of 30 members rep- 
resenting 30 districts. Members are elected 
annually by secret ballot and not more than 
one member of a company can serve. Ex- 
penses are borne by assessments based on 
the rate of production. Operators who pay 
their assessments represent 95% of the 
state’s production. 

The Continental Shelf, which will be sub- 
jected to extensive exploration beginning 
late this year or early in 1957, is very nar- 
row on the California coast and the ocean 
floor deepens quite rapidly. It is not unusual 
to encounter ocean depths of 600 feet within 
five miles of the shore line. As a result, the 
width of potentially productive acreage is 
much smaller than tidelands in the Gulf 
Coast where comparatively shallow water 
is encountered 20 miles or more from shore. 
Topography of the Gulf Coast region is ex- 
ceptionally flat whereas the California coast 
is extremely rugged. Structural features of 
both areas are a repetition of those found 
on land. In California these features consist 
of sharply folded anticlines with associated 
faulting and pinch-outs. 

Leases issued by the State Lands Com- 
mission cover 17,649 acres at the present 
time. Previous to 1955, leases had been 
executed on 12,897 acres of tideland prop- 
erties. During 1955, the Commission leased 
an additional 4,752 acres. This included 647 
acres at Huntington Beach which brought 
the state $517,776 from Richfield Oil Co., 
Hancock Oil Co. and Signal Oil & Gas Co 
as a joint bid. State leases 1549, 1550 and 
1551 were executed for a total bid of $5,183,- 





$42.70. Richfield, Hancock and Signal Oil & 
Gas Co. drilled a test well on lease 1551 at 
Huntington Beach but it failed to show any 
favorable indications and drilling was 
suspended at 7,221 feet. The well was sub- 
sequently redrilled from 606 feet and 
reached a new depth of 7,686 feet. It was 
abandoned on April 10, 1956, and the gam- 
ble failed to pay off. There is a possibility 
that some further drilling may be done on 
this lease at a later date 

Monterey Oil Co. will take delivery of a 
new DeLong drilling barge in July and will 
employ it to drill a test well on state permit 
1550, which consists of 1,280 acres located 
one mile from shore. This lease is too far 
seaward to be reached by wells surfaced in 
the littoral or upland area. Consequently 
the barge will be employed. The DeLong 
barge is quite similar to the type in use in 
the Gulf Coast area and is capable of drill- 
ing in $0 feet of water. It is of the mobile 
type and will be anchored and supported by 
caisson legs. This will mark the first use of 
this type of barge in California 

Monterey Oil Co., Humble Oil & Refg 
Co. and Seaboard Oil Corp. paid $1,333,- 
533.35 as a cash bonus for this lease. This 
is at the rate of $1,041.82 per acre. It 


joint undertaking of the three operators and 


this will probably be the pattern of all fu- 
ture bidding because of the high cash bonu 
required 

State lease 1549, which is also held by the 
same concerns, is located between leas 
1550 and the tide line. Lease 1549 extend 
out for a distance of one mile and contain 
1355 acres. For this lease the successful 
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or at the rate of $2,460.16 per acre. Two 
unsuccessful tests have been drilled on thi 
lease. The first well was drilled to 8.711 feet 
and redrilled to 7,163 feet. The second well 
reached a depth of 10,886 feet and will be 
redrilled. Neither well showed any encour- 
agement and while they both were located 
on opposite sides of the lease they may not 
have succeeded in reac hing their respective 
objectives 

The outcome of exploration work with 
the drilling barge on lease 1549 may effect 








Traveling block on Explorer is welded to crossarm 
to prevent whipping as vessel rolls and pitches. 
(Photo by Tommy Amer for Standard Oil Co. 

of Calif) 


the future status of both lease 1549 and 
1550. The cash bonus for the two leases to- 
tals $4,667,066.70 to which must be added 
the cost of the drilling barge, the cost of 
two dry holes and the cost of drilling addi- 
tional tests. Tideland development comes 
high and even if production is developed it 
will take a lot of oil to liquidate costs to 
date and pay the cost of pipe lines and 
storage tanks. 

Generally, tideland development in Cali- 
fornia up to the present has been from wells 
surfaced in the uplands and whipstocked 
or slanted into adjacent tidelands by direc- 
tional drilling. Exceptions to the general 
rule are at Belmont, Elwood and Rincon. At 
Belmont, Monterey Oil Co. and its partner, 
The Texas Co., has built a drilling island 
about 144 miles seaward of the tide line and 
at Elwood and Rincon considerable drilling 
has been done from piers. As a matter of 
fact, production of the Elwood tidelands 
greatly exceeds the amount of oil and gas 
produced from the uplands. The major part 
of the Elwood structure was buried be- 
neath the tidelands. 

Richfield Oil Corp. will soon award a 
contract for construction of a drilling island 
on a recently acquired tideland lease off 
the Rincon field in Ventura County. This 
operator drilled several core holes from a 
drilling barge before calling for construc- 
tion bids. One of these wells drilled down 
into the first oil pool and produced for a 
short time before being killed. The hole 


was filled with cement and casing cut off 
at the bottom of the ocean. The company 
was not equipped to complete the well and 
handle production without interfering with 
construction of the island. This one well 
indicated Richfield’s tideland lease will be 
productive and will justify the expenditure 
of approximately $2 million to build the 
island. This lease involving 1,150 acres was 
granted by the State Lands Commission 
before enactment oi the Cunningham-Shell 
Tidelands Act and did not involve any cash 
payment. The company’s bid specified a 
high royalty, based on actual production. 
As production increases, the royalty also 
rises and reaches a high of approximately 
80%. 

Richfield’s projected drilling island at 
Rincon will measure 260 by 180 feet and be 
capable of accommodating 70 wells. Depth 
of water at this point approximates 45 feet. 
No unusual problems are expected to be 
encountered as engineers have the advan- 
tage of having details of Monterey Oil Co.’s 
drilling island at Belmont. Oil and gas lines 
to the shore will be laid after production 
has been developed. A water line will also 
be necessary as well as a telephone cable. 
Nearest point of the island to the shore 
will be a little over a mile but the number 
of producing wells along the coast in the 
uplands may make the route slightly longer. 
The island will contain drilling equipment, 
mud tanks, blowout preventers, genera- 
tors, oil and gas separators and other equip- 
ment generally used in conventional drill- 
ing. It will have a cement deck and be of 
one level operation. Extreme precautions 
against any and all hazards will be of prime 
importance because a blowout would be an 
extremely costly item. Richfield is an ex- 
cellent operator and this, together with the 
probability that most of the gas head has 
long since been dissipated, almost precludes 
such an eventuality. Complete specifica- 
tions of the island are not available at 
present. 

California tidelands are divided into two 
classes, i.e., those leases made with the 
State of California and those made with a 
municipality. In the latter classification are 
leases at West Newport, Torrance-Redondo 
and in the Wilmington fields. The most suc- 
cessful of these is the Long Beach-owned 
tidelands in the Wilmington field. The Long 
Beach Harbor Commissioners granted a 
number of leases to various operators be- 
fore the City of Long Beach decided it 
would like to develop its own tidelands 
without putting up any money or taking 
any of the risks. Accordingly, the Long 
Beach Oil Development Co. was organized 
and has operated successfully for a number 
of years. 

This company, which is in reality operat- 
ing for the City of Long Beach, is owned by 
Signal Oil & Gas Co., Hancock: Oil Co. and 
Standard Oil Co. Each owns a one-third in- 
terest and the city’s interest is protected by 
a comparatively high royalty. Upon com- 
pletion of the term of the lease, all wells 
become the property of the City of Long 
Beach. Voters, however, recently gave the 





city council authority to renew existing 
leases if they decided it was advantageous 
to do so. Richfield Oil Corp is paying the 
highest royalty in the field on a lease taken 
from the Long Beach Harbor Board. The 
City of Long Beach receives about 85% 
of net receipts after drilling and operating 
costs are deducted. The remainder is ad- 
ministrative costs. The advantage to Rich- 
field Oil Corp. is that the company gets 
control of all production developed which 
it processes at its Watson refinery. It is be- 
lieved this is the highest royalty paid by 
any operator in the state although the pro- 
jected royalty at Rincon may be equally as 
high. 

Tideland development in California, like 
Topsy, just grew and reached maturity in 
1955. Earliest work was at Carpinteria but 
in recent years tideland exploration and 
exploitation started at Elwood where op- 
erators built drilling piers out at right 
angles to the coastline. Later a major pier 
was built by General Petroleum Corp. at 
Rincon to facilitate exploitation of the Rin- 
con tidelands. These piers are still in use 
despite the fact that a Jap submarine fired 
several shots at the Elwood installations. At 
Huntington Beach, operators reached out 
into the tideland by the use of whipstocks 
and by tilting the rotary tables. A great 
number of wells reached the tidelands in 
this manner before the State stepped in and 
negotiated leases with operators having 
tideland wells in the field. All wells were 
surveyed and the actual location of each 
was ascertained. Later state leases were 
made with Southwest Exploration Co. 
which owned property in fee in the uplands 
area paralleling the ocean front. This com- 
pany, owned one-third by Hancock Oil Co. 
and two-thirds by Signal Oil & Gas Co., has 
been exceptionally successful in its explora- 
tion and exploitation work. Subsequently 
additional leases were awarded Southwest 
Exploration Co. and Signal Oil & Gas Co. 
because no other operator had upland prop- 
erty from which to drill. 

The extensive leases of Southwest Ex- 
ploration Co. at Huntington Beach are per- 
haps the most interesting tideland develop- 
ment in California up to the present. This 
company starts directional drilling from 
upland drilling sites at 250-300 feet and at- 
tains a high angle of 76°. Wells reach out 
approximately 12,000 feet offshore and when 
the bit reaches the pay it is almost hori- 
zontal. The Jones sand reaches its largest 
thickness offshore. No data has been re- 
leased about directional drilling at Belmont 
where Monterey Oil Co. and The Texas Co. 
are exploiting the tideland accumulation 
from a drilling island. It is known, however, 
that one of the wells drilled from the upland 
before construction of the drilling island 
was so flat that the drill pipe would not 
drop down the hole. Contrary to the law 
of gravity, it had to be pushed down the 
hole. This well reached out to within about 
1,000 feet of the existing artificial drilling 
island and it is still producing today at 
about the same rate it showed on comple- 
tion several years ago. Two productive 
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pools have been found at Belmont. One is 
believed to be the Ford pool and the other 
may be the equivalent of the Ranger or 
upper Terminal. It has not been definitely 
determined whether the Belmont accumu- 
lation is a component part of the Wilming- 
ton field or whether it is a separate accumu- 
lation. The squabble between the City of 
Long Beach and the State over finances has 
brought tideland development to almost a 
standstill. 

All major companies in California have 
or are now doing submarine reconnaissance 
work to find promising areas for future 
work. This includes mapping, seismic 
studies and the drilling of shallow core 
holes. This work has been going on inter- 
mittently for several years. Early seismic 
work and shallow core holes failed to give a 
sufficiently detailed look at some areas, 
probably because the survey covered too 
much of an area. First submarine seismic 
work was undertaken in California in 1943. 
The primary purpose of this survey was to 
investigate possible extensions of known 





structures and outline additional features 
along known trends. It was not too suc- 
cessful. 

The objective of current programs involv- 
ing core holes is primarily to get a com- 
plete stratigraphic picture and a better 
outlook on promising oil bearing structures. 
Core holes usually go to about 500 feet but 
in one case a core hole was drilled to 2,500 
feet and another went to about 6,000 feet 
from a drilling barge. These relatively 
deeper core holes were drilled off the Rin- 
con field in Ventura County. 

Standard Oil Co. of California is using a 
204-foot converted LSM which weighs 700 
tons, has a 34-foot beam and draws seven 
feet of water. A 55-foot drilling mast has 
been mounted just forward of the bridge. It 
is the first vessel on the Pacific Coast to 
be equipped for full drilling operations. 
Several additional similarly-equipped 
barges are now operating in Pacific waters 
or will be in use at an early date. A 10-foot 
diameter hole was cut completely through 
the hull of Standard’s LSM forward of the 


Rock and roll of Standard of Calijornia’s ¥ xplorer is offset by rotary table. Hydraulic power is used to drive 
rotary table and pipe tongs. (Photo by Tommy Amer for Standard Oil Co. of Calif.) 
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Sl/owout preventer is lowered through hole in 


center of Explorer. Hydraulic lines permit 
remote contro Photo by Tommy Amer for 


Standard Oi/ Co. ot Cali 


bridge to mark a new development. The 
vessel was given structural reinforcement 
and a torque converter was added to the 
diesel hoisting engines. This is the first time 
in California that a barge has been equipped 
to permit drilling from inside the vessel 
The previous method was to run drill pipe 
into the ocean floor from equipment placed 
on the side of the vessel 

The rotary table on Standard’s drilling 
barge is gimbal-mounted to offset the ves- 
sel’s rolling motion and special joints of 
pipe with vertical slip sections compensate 
for the heave of the vessel. Six such joint 
with 24-inch telescoping sections allow 12 
feet of up and down slack which keeps the 
drilling bit on the bottom of the hole whilk 
the ship rides the waves. The barge is an 
chored by two 1%-inch cables from the bow 
and two 1%-inch cables from the stern 

In order to conform with Coast Guard 
regulations that no projection can be left 
on the ocean floor, a special tool has been 
designed to remove the well-head assembly 
and casing below the ocean bottom. Use of 
radar buoys enables the drilling vessel to 
anchor 4) precisely that if the ship has to 
leave au operation to escape a storm sh¢ 
can return to within 15 feet of her original 
position. The ship’s radar can pick out th 
three buoys used for an accurate position 
up to 20 miles 

New drilling techniques have made it 
possible to drill in relatively deep water by 
using anchored barges similar to Standard’ 
converted LSM with probable improve- 
ments. If deep drilling is anticipated th: 
barge must be so equipped. This is espt 
cially important because a large part of 
California’s 


areas heretofore regarded as out of reach 


tidelands are submerged in 
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because of deep water. It is now believed 
that exploratory wells can be drilled in 200 
feet of water with little difficulty. The only 
apparent limitation on the depth of water 
in which a hole can be drilled is the length 
of the anchor chains and the ability to 
maintain an equilibrium. 
The terms “tideland development” and/or 
“tideland exploration” are many times ap- 
plied quite loosely in California and have 
become almost synonymous. In discussing 
this subject intelligently, however, it is 
necessary to differentiate between the two 
types of operation. In the strictest sense, 
California tideland exploration should not 
include presently productive tidelands that 
are adjacent to the shore line and being 
exploited by directionally drilled wells from 
upland locations. Tideland exploration 
should also not include operations at Bel- 
mont, where Monterey Oil Co. and The 
Texas Co. have built a drilling island to 
reach what is believed to be a part of the 
Long Beach Harbor section of the Wilming- 
ton field. Primarily this operation did not 
come as a result of tideland exploration be- 
cause the accumulation was found by a di- 
rectionally drilled well from the upland. 
Without exception all fields adjacent to 
tide water and containing submerged tide- 
lands thus far discovered have been the re- 
sult of wildcat exploration in the uplands 
and were not found as a result of tideland 
exploration. The real test will come when 
the State Lands Commission offers wildcat 
acreage for leasing in submerged areas. The 
importance of tideland exploration in the 
future remains to be determined by actual 
drilling. Some are inclined to place great 
emphasis on the potential possibilities of 
California tidelands while others are in- 
clined to minimize probabilities on the as- 
sumption that prospectors are too confident 
and have not yet found a new field in the 
tideland areas. All agree, however, that 
tideland exvloration in California will be a 
costly problem, especially because of the 
varying depths of water. It is logical to as- 








Pier “A” at Long Beach Harbor. All wellhead equipment below ground. 


62 


sume that for the immediate future pros- 
pectors will concentrate their tideland ac- 
tivities relatively close to shore. 

Howard Pyle, president of Monterey Oil 
Co., at a recent meeting of the Pacific Coast 
District of API expressed his opinion that 
the offshore areas offer the last probable 
large source of new oil in California. He 
believes that the rate of oil discovery will 
be controlled by the state and local leasing 
policies, by the continuing solution of op- 
erating problems and by industry’s ability 
to control the high costs of doing business 
offshore. Mr. Pyle also pointed out that “so 
far, practically all offshore oil has been 
found by directionally drilling from shore. 
This type of exploration will continue, but 
its limitations will make it necessary to 
adopt a new concept or a new approach to 
offshore exploration.” 

This was one of the most popular papers 
at the regional meeting because of the in- 
terest and possibility of extensive early 
work. Mr. Pyle is optimistic that, in spite 
of difficulties, “oil will be found and pro- 
duced at rates which together with onshore 
production will meet California’s ever 
mounting petroleum requirements for many 
years to come. Favorable geological struc- 
tures should certainly be checked by core 
drilling. If there is then any question about 
the occurrence of oil or the configuration 
and extent of structure, stratigraphic and 
structural test wells should be drilled. Three 
great oil producing basins, Santa Maria, 
Santa Barbara-Ventura and Los Angeles, 
adjoin the Southern California coastline. 
These basins unquestionably extend off- 
shore and show favorable potentialities.” 

Bert Mattei, president of Honolulu Oil 
Corp., on the other hand, recently told the 
California Petroleum Press Club that he 
thought the importance of California’s tide- 
land area was greatly overrated and did 
not contain the vast amount of oil that has 
been generally assumed. There may be an 
economic level somewhere along the line 
because of the tremendous cost involved 





and the highly competitive struggle for 
reserves. 

Governor Goodwin J. Knight, on April 
13, 1956, signed legislation which will ulti- 
mately give the State of California $120 
million in cash and a share in all future 
revenues from oil and gas production in the 
Long Beach tidelands. This legislative bill, 
approved in the closing hours of the 1956 
legislature session, ends a dispute over $171 
million in accumulated royalties held and 
impounded by the City of Long Beach. The 
compromise settlement when consummated 
will be along the lines of the State Supreme 
Court decision in the Mallon case which 
awarded the state one-half of the oil in- 
come and all of the revenue from natural 
gas. 

The City of Long Beach holds the key to 
this problem and may delay taking advan- 
tage of the compromise until all details have 
been worked out. The city has considerable 
remedial work to do around the harbor and 
this was considered when the bill was in 
legislative committee. The Mallon suit ques- 
tioned the city’s right to use the proceeds 
from tideland income for the acquisition of 
park lands and other municipal purposes. 
The state grant to the City of Long Beach 
stipulated that all revenues had to be spent 
for harbor improvement. Long Beach ac- 
cumulated its large amount of money by 
impounding revenues during the long bat- 
tle with the federal government to get a 
quit claim. It is interesting to note that the 
state did the same thing to Long Beach that 
the federal government did to the various 
states in past years. It has denied to the 
City of Long Beach the use of revenues 
accruing from its tideland. The court did 
not warn the city that it must limit expendi- 
tures to harbor development. It ruled by a 
four to three vote that the city must relin- 
quish most:of its tideland fund. It is another 
example that political entanglements are 
injurious to the oil industry. 

Tideland exploration now under way at 
the extreme west end of the Torrance field 





This is a sample of the pumping units, installed in a cement vault underground 
and covered by a sheet steel mat, which will be used at Redondo Beach. 
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Schematic cross-section of Monterey Oil Co. drilling island. 


where it plunges beneath the ocean reflects 
the execution of a development contract 
between the City of Redondo and Signal 
Oil & Gas Co. This is a joint undertaking 
of Signal Oil & Gas Co., Artnell Oil & Gas 
Co. and Reserve Oil and Gas Co. The con- 
tract is for a period of 35 years and as long 
thereafter as commercial production is de- 
veloped. The City of Redondo was pre- 
vented from leasing its properties because 
of provisions contained in the 1915 grant 
but nothing precluded execution of a de- 
velopment contract. 

The City of Redondo will receive a 
royalty ranging from 18 to 50% depending 
upon the amount of production developed. 
Drilling has been prohibited in Redondo 
for many years but last year at a special 
election the people voted to permit this spe- 
cial operation but to retain the city’s ban 
elsewhere in the area. Operators have re- 
cently negotiated contracts with property 
owners who have property within the City 
of Redondo and especially parcels close to 
the east line of Redondo. It has been found 
advantageous to locate wells in Torrance 
and whipstock wells beneath the Redondo 
parcels. These community leases have been 
found to contain commercial oil which is 
being captured from an area where no drill- 
ing can be done. 

The Torrance field is an open anticline of 
considerable areal extent but no drilling 
has heretofore been done in the Redondo 
area where the anticline appeared to plunge 
into the ocean. Engineering data indicated, 
however, that the Torrance anticline was 
rising in the Redondo area and this has 
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been verified on the basis of the first two 
wells. Subsurface conditions offshore re- 
main to be determined by preliminary drill- 
ing. There is a deep submarine canyon off 
Redondo where the floor of the ocean drops 
from 45 feet to about 1,500 feet. This canyon 
is at a right angle to the shore line and 
suggests the possible existence of a deep 
seated fault. Exploratory work at Redondo 
which is being done from upland locations 
is just getting under way and it may be 
several months before final conclusions are 
reached. This development contract is mu- 
tually advantageous to the City of Redondo 
and the operators. All primary wells will be 
whipstocked seaward to provide data for 
additional drilling. A total of six wells will 
be drilled from a central drilling area lo- 
cated in close proximity to the tide line. 
The first well, which was completed as a 
small but commercial producer, was carried 
500 feet seaward and the second well will 
show a deviation of 1,500 to 2,000 feet. 
Because tideland exploitation is being 
conducted from an artificial drilling island, 
operations at Belmont southeast of Long 
Beach are of outstanding importance. This 
is the first drilling island used in Southern 
California for exploratory work and it was 
originally expected to be expanded if com- 
mercial production resulted from drilling 
operations. High installation costs, however, 
resulted in a change of plans. Originally, 
the drilling island of Monterey Oil Co. and 
The Texas Co. at Belmont was 75 feet in 
diameter with an adjoining wharf. As a 
result of experience to date and some ex- 
cellent engineering studies, preparations 





Early offshore wells in California were drilled from piers. 


have been made to drill 70 wells on the 
original island which was designed to hold 
six wells 

Encouraged by the results of the prelimi- 
nary experiment in unprecedentedly close 
spacing of directionally drilled wells, engi- 
neers began an extensive analysis of the 
entire island set-up with the idea of deter- 
mining how many wells could be accommo- 
dated. Having arrived at a figure for mini- 
mum spacing, the next problem was to 
provide sufficient cellar space. It was found 
advantageous to build the cellars upward 
and elevate from the original working floor 
and create a new working level at the top 
of these new cellar walls about nine feet 
above the original floor. No delay was en- 
countered because conductor pipes wer: 
driven in the east side of the island while 
drilling operations continued on the west 
side. The drilling rig was then moved ove 
to the east side and this permitted installa- 
tion of conductors on the west side. By 
proceeding in this manner, Monterey Oil 
Co. was able to continue drilling and pro- 
duction activities which would have been 
shut down if the drilling island was to be 
expanded and enlarged 

As soon as all conductor pipes had been 
driven, an annular ring was dug in the sand 
with which the upper section of the drill- 
ing island was filled. This annular tunnel 
was continued to the top level of the inter- 
mediate layer of gravel. Pipes were then 
driven through the filled area into the 
gravel and cement was then pumped in 
This filled the interstices in the gravel and 


(Continued on page 98) 
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ROBABLY less attention has been paid 

by the general public to the production 
of crude petroleum in this small Sheikh- 
dom in the Middle East and yet its income 
from this source is higher per capita than 
any other of the countries or Sheikhdoms 
which comprise the Middle East. 

It is a small, mainly arid, peninsula 
which juts like a finger into the waters of 
the Persian Gulf, between the Island of 
Bahrain and the Trucial Coast. Its normal 
population is estimated as being 25,000 at 
the utmost, and yet it is a very hive of ac- 
tivity in the production and export of 
petroleum. 

Prior to World War II three wells had 
been drilled in the Dukhan field, but these 
were plugged during the war and commer- 
cial production only started in 1949 with 
a production that year of 621,632 barrels. 

Since that time it has gradually in- 
creased, reaching 41,503,922 barrels in 1955, 
and now the future production program 
visualizes a gradual build up to an annual 
production of about 62 million barrels. 
This demands ample dispatch and loading 
facilities for this amount of crude. The pres- 
ent facilities are therefore being extended 
with this end in view. 

Headquarters of the producing company, 
Qatar Petroleum Co. Ltd., an associate of 
the Iraq Petroleum Co.’s group, were origi- 
nally located at Dukhan, close to the pro- 
ducing field, with the loading terminal at 
Umm Said on the other side of the penin- 
sula, but during the past two years a por- 
tion of the administration and the auxiliary 
services, such as the mechanical and elec- 
trical engineering departments etc., have 
been removed to Umm Said, while the 
services, peculiar to oil production, ie. 
drilling, geological, geophysical, reservoir 
engineering, generally speaking the fields 
department, remain at Dukhan. 

With a prospective production life of 
many years in front of it, the company has 
built permanent towns including employee 
living and recreational accommodation in 
both locations. 


q Shell is drilling its second wildcat off the Qatar 


coast, employing a rig based on experience in 


Lake Maracaibo and the Gulf of Mexico. (Photo 
courtesy of Shell.) 


JULY, 1956 





Qatar produced 41.5 million barrels of 


oil in 1955 and has set a target of 62 


million barrels per year from the Duk- 


han field. Shell is drilling its second off- 


shore wildcat test in the Persian Gulf. 


By E. Lawson Lomax 


The capital of Qatar is Doha, in fact, 
apart from the oil company’s locations, it 
is really the only town on the peninsula. 

Three years ago, this was a typical small 
Arab town, with narrow, unpaved streets 
which during dry weather—the normal 
weather in Qatar—were inches in fine dust, 
but after rain were quagmires of mud. 

The larger portion of this old town now 
has disappeared along with its old build- 
ings and the old dusty narrow lanes have 
given way to wide asphalted roads. 

New buildings have literally sprung up 
in what were the outskirts of the old town, 
a shopping center has been formed, an 
electrical power station has been built by 
the British firm of Brush, a water distilla- 
tion plant has been installed for the pro- 
duction of potable water. Incidentally, the 
cost of electrical power and water to the 
consumer is high by most standards, elec- 
tricity cost being equivalent to about four 
pence per unit. 

Out of the income which he derives from 
petroleum, the ruler of Qatar has built 
schools and a hospital. Another much larger 
hospital is in course of construction. 

The ruler has also developed a scheme 
by which he gives, free of charge, a plot of 
land close to the town to each of his sub- 
jects who wishes to erect a home. 

It would appear that this action has been 
a very popular one, judging from the num- 
ber of plots of this kind which one sees 
marked out, round and about the town. 

For the recipient of the plot, it is a defi- 
nite indication that he, at least, is benefit- 
ting directly from the development of the 
petroleum industry in his country. 

As with other countries of the Middle 
East, Qatar is becoming to a certain extent 
the hunting ground of “get-rich-quick” 
individuals, and evidences of that are 
prominent, particularly in Doha, the cap- 
ital, where local shop-keepers, contractors, 
and Qatari business men generally are 
reaping a rich harvest. 

Qatar is one of the smallest of the Sheikh- 
doms in which petroleum is being produced 


in commercial quantities and naturally the 
number of the interested parties in this 
rush for a share of the booty is smaller 
than in the larger Sheikhdoms, but the 
evidences of this sudden increase in wealth 
are of the same order i.e. the large number 
of modern American cars one sees, crowd- 
ing the restricted spaces in the town; the 
great variation in their colors, and the 
large amount of chromium plating. It is 
said that the Middle East in general is the 
most receptive market for anything new 
in the luxury world, whether it can be put 
to use or not, and the goods displayed in 
the shops seem to support this statement 
as evel ywhere can be seen, electrical cook- 
ers, washing machines, cleaners, elaborate 
gramaphones and radio receivers, expensive 
cameras, watches and jewelry, in fact ever; 
evidence of the availability of hard cash 
Under similar conditions of sudden wealth, 
these countries of-the Middle East, are 
probably acting in a manner very little dif- 
ferent to what a country to the West would 
react, at least on the surface; but the ques 
tion then arises as to the effect this wealth 
will have on the future development of the 
country and its peoples 

As mentioned earlier, Qatar is a small 
mainly arid peninsula jutting into the Per- 
sian Gulf. Apart from its riches in petro 
leum, it has little or nothing which can 
bring commercial prosperity to it. In addi 
tion, owing to its type of territory and al- 
most complete lack of fresh water, it would 
appear to be completely unsuitable fo: 
agricultural development even to provide 
sustenance for its present small popu- 
lation 

This population in the normal course is 
bound to increase and in view of the provi- 
sions being made for health services, edu- 
cation etc. this increment will be greate 
in future than in the past, and the ques- 
tion therefore arises as to its future pros 
pects in the country, and what will happen 
to it when the oil reserves are exhausted, 
as they inevitably must be, sooner or late: 

There is evidence that the present pro- 
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ducing field, under modern methods of 
reservoir control may have a life of some 
50 years, the estimated reserves at present 


being 1,500 million barrels and so the fi- 
nance of the country should be stable for 
that length of time, and its income, when 
the first burst of spending has exhausted 


itself, should be sufficient to keep its pop- 
ulation well above the starvation line. 


With regard to the financial future of 
Qatar, its ruler is apparently acting under 
good advice, and is regularly utilizing a 
portion of the annual income for the estab- 
lishment of a capital fund. This portion is 
invested in securities external to the coun- 


try, which in years to come, when the in- 
come from oil production may cease or 
gradually diminish, will provide a source 
of income for the provision of the necessi- 
ties of life to the population which, can not 
be produced internally. 

Dukhan Field, Qatar. At time of writing, 
53 wells in all have been completed in the 
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Dukhan field, and drilling is continuing 
with one drilling crew and one rigging up 
crew; the two crews leapfrogging, ie. the 
rigging up crew take charge of the rig, its 
removal to a new location and spudding in 
after the completion of a well. 

The drilling crew, after completion of a 
well, moves on to the next location where 
the rig is then ready. 

At time of writing No. 54 well is drilling 
and No. 55 rigged up awaiting the drilling 
crew. 

In the completed wells there are 40 pro- 
ducing wells, nine producing in No. 3 lime- 
stone and 31 producing in No. 4 limestone. 
One well, No. 35, is producing in the 
Uwainat zone. The non-producing wells are 
mainly used as observation wells. 

There are three de-gassing stations on 
the field, “Khatiyah,” the first station to be 
built in 1949, the second “Fahahil,” com- 
pleted in 1954 and “Jaleha” completed De- 
cember 29 1955. 


Umm Said 











Fahahil station has a capacity of 70,000 
b/d. It has two single outlying separators, 
located conveniently to certain wells, 
which are 150 feet long by 4 feet 6 inches 
diam., with a rated working pressure of 
1,000 psi maximum. At the degassing sta- 
tion there are two separators, similar in 
size and rated working pressure to the out- 
lying separators, one of these works at the 
same separating pressure of 650 psi as the 
outlying separators, while the other is used 
as a secondary stage separator working at 
175 psi. There are then three separators 
100 feet long by 4 feet 6 inches diam. work- 
ing at 75, 25 and 10 psi respectively with a 
final stage in 100 feet diameter by 48 feet 
high fixed roof storage tanks. 

Jaleha station, the latest completed, has 
a capacity of 30,000 b/d, it has four 75 feet 
long by 4 feet 6 inches diam. separators 
working at 600, 130, 38 and 10 psi re- 
spectively with final degassing in a 50 feet 
diam. by 48 feet high tank. 

Khatiyah station, the first degassing sta- 
tion to be built is at present being com- 
pletely revamped to work on similar lines to 
the Fahahil station as the area has been 
drilled up and full knowledge of it obtained. 
The present separatons are being lengthened 
by the addition of a new section. When 
these alterations are completed the station 
will have a rated capacity of 85,000 b/d. 

A program of instrumentation is being 
carried out at these degassing stations 
which it is hoped will eventually lead to 
them being automatically controlled, and 
thus reduce labor requirements. 

When the alterations to the degassing 
stations are completed they will have a total 
capacity of 185,000 b/d, which will then en- 
able the target of 62 million barrels of crude 
production to be approached. 

A new deep test well is being considered 
in this field to go down to 15-16,000 feet. 

The storage capacity at the terminal tank 
farm has been raised to a total of just over 
two million barrels, giving a capacity avail- 
able for shipment of 1.8 million barrels in 
16 tanks. 

Loading Lines. Until recently two sea 
loading lines have been sufficient to enable 
production to be loaded into tankers, but, 
again, in preparation for increase in the 
production target to 62 million barrels a 
third loading line was installed in the mid- 
dle of March 1956. 

This loading line consists of 3,500 feet of 
24-inch line pipe with half inch walls, 
weighing 125.49 Ibs. per foot. The line was 
welded on shore, parallel to the water line, 
each weld being gamma-ray tested, and 
was then doped with Wailes Dove Bitumas- 
tic tar enamel Grade A and wrapped with 
fiberglass. Expendable magnesium anodes 
are attached as a form of cathodic protec- 
tion. 

After the line was wrapped and doped 
the ends were sealed, and towing hooks 
fixed. The line was then rolled down to the 
sea at low water, and when the tide rose 
it was just buoyant enough to float. The 
sea-end was then towed out to sea to a 
point at which it was straight and in direct 
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Aligned ready for sinking, Umm Said offshore loading line. (Photo cour- 


tesy of Qatar Petroleum Co. Ltd.) 


line between buoys pre-laid to mark its 
ultimate position. The towing was then re- 
versed and it was towed back shoreward 
to a point where it could be attached to 
hauling tackle anchored on the shore and 
then hauled into position at the shore 
manifold. The towing end was then re- 
moved and the line connected to the man- 
ifold. 

The line is anchored at the shore end by 
concrete anchors and clamps to a depth of 
nine feet. 

The towing block at the sea end was 
theri removed and the line sunk, after 
which the sea-end of the line was attached 
by divers to the Y piece having two con- 
nections for 10-inch hose used for attach- 
ment to tankers’ lines. 


Topping Plant. To supply the local re- 
quirements of Qatar for motor spirit, kero- 
sine and diesel or gas oil, a small Foster 
Wheeler atmospheric distillation unit of 
600 barrels per stream day capacity with 
the necessary auxiliary pumps, heat ex- 
changers and intermediate and _ storage 
tanks has been installed. 

The motor spirit is caustic soda washed 
and then leaded up to requirements. The 
kerosine fraction oniy requires a soda wash 
to sweeten it. 

The residue from the topping plant is 
returned to crude storage. 


Commissariat. The quality of the com- 
missariat at Dukhan, was noticeable on a 
previous visit, and the same standard at 
least is maintained and that is a very high 
one. Prices of tinned goods seemed to vary 
very little from prices for the same goods 
in English shops. 


Activities of the Shell Group in Qatar. 
The Shell group has established an organi- 
zation at Doha, Qatar, under the name of 
the Shell Co. of Qatar Ltd. 

This organization has been formed to 
work a concession from the ruler of Qatar 
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to explore the territorial waters of Qatar 
for petroleum. 

A large amount of work has already been 
done in this direction combined with a 
large expenditure which has already risen 
to the neighborhood of £7 million. 

A permanent camp with living quarters 
for families and single men has been set 
up and a combined club house and restau- 
rant established. 

Workshops for maintenance, repairs, etc. 
have also been built, with office accommo- 
dation for managerial, technical and clerical 
staff. 

A special form of drilling platform for 
under water drilling has been built based 
on exverience gained by other Shell organ- 
izations at Lake Maracaibo, Venezuela, and 
also at Seria, off the coast of Borneo. 

This consists of a number of hollow rec- 
tangular legs which rest on the sea-bed 
and which are braced together to form a 
stable frame work on which platforms fo 
the derrick, draw-works, sludge pumps 
and motors necessary for the operation of 
drilling can be built. This form of structure 
also enables living quarters to be built into 
it for the drilling crew and also a landing 
platform for the use of helicopters. 

An essential for the successful employ- 
ment of such a structure is a firm founda- 
tion on the sea-bed and so a survey of that 
is necessary before deciding the location. 

An original well was drilled from this 
platform by an Ideal 50 rig and was aban- 
doned as a dry hole at 6,706 feet. 

A second well is now being drilled by an 
Ideal 100 rig mounted on this same plat- 
form, which has a capacity for drilling to 
about 12,000 feet. This well is located about 
45 miles off-shore from Doha between Qatar 
and the Trucial Coast and the depth of 
water at this spot is about 42 feet. 


The drill pipe passes through an outer 
pipe of sufficiently large diameter which 


Temporary fitting for Qatar sea line to be replaced later by a permanent 
fitting to enable two 10-inch sea-loading hoses to be connected to end of 
24-inch line, Umm Said. (Phot martes Qatar Petroleum Co. Ltd 


is sunk several feet into the sea bottom 
and which stands several feet above the sea 
surface. This pipe is kept in position by 
being braced to the vertical rectangula: 
legs of the structure 

The structure as standing at present was 
built for drilling at the present depth, but 
could be extended to enable drilling to 
take place in up to 100 feet depth of wate: 
Modifications are in hand to make a stand 
ard structure from which drilling at any 
depth up to 100 feet can be carried out 

Once the structure and rig are in posi- 
tion, with the pipe through which drilling 
is done, sunk into position, drilling op- 
erations are normal 

The writer had the opportunity to visit 
this drilling island on March 8, 1956. At 
the time of his visit, drilling had reached 
a depth of 2,500 feet and was temporarily 
suspended. A Schlumberger test was being 
run and preparations were being made of 
setting 13% -inch casing 


Servicing of the rig, both in personne! 


and in food and light commodities is car- 
ried out by two helicopters which wert 
flown out to Doha under their own powe 

Under normal circumstances the journey 
between rig and shore takes about 40 min- 


utes, dependent of direction and strength 
of wind. This can, however, vary consid- 
erably in the Persian Gulf giving rise to 
high seas in which it would be very diffi- 
cult to land passengers from a launch on 
to the drilling rig 

The use of helicopters allows regula: 
changes of shift for the drilling crews and 
also regular supplies of stores 

At the time of the above visit two rec- 
ords in travel between shore and rig wer 
made. Owing to a strong head wind the 
journey out took an hour and a quarter 
this being the longest time yet taken for 
the trip and conversely the return journey 
for the same reason only took 30 minutes 


the shortest time taken END 
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Vew 103 drawbar horsepower International TD-18 crawler tractor which features 
hydraulic power steering and positive self-energizing brakes. 


IHC Stages Power Show 


A showing of International Harvester Co.’s com- 
plete line of construction equipment was staged 
recenty at the company’s Dundee, Ill, proving 
ground for a select group of construction magazine 
editors from all over the country. The demonstra- 
tion climaxed a two-day press party designed to 
illustrate International’s growth in the past five 
years. Five years ago International built only 
crawler tractors, power units, and engines for use 
in other makes of equipment. 

Introduction of International’s new Payloader and 
its new 18 and 24-ton Payhaulers, off-highway, rear- 
dump trucks, gives International a broader line of 
construction equipment than any other manufac- 
turer in the industry, according to Harald T. Rei- 
shus, construction equipment division vice president. 

International now produces seven models of 
crawler tractors, 18 power units, three sizes of 4- 
wheel scrapers, two self-propelled scrapers, two 
new off-highway trucks, a self-propelled, bottom- 
dump wagon, five International Drott Skid Shovels, 
and the new rear-engine Payloader. 

In addition, the Frank G. Hough Co., a wholly- 


owned subsidiary, produces six rubber-tired, 
rear-engine, front-end loaders. 

International also manufactures 228 different at- 
tachments to be used with its equipment, including 
upwards of 42 new Bulldozers, and Bullgraders. 
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Vew International cab-over-engine truck model powered 
by a heavy-duty truck type V-8 engine. The new Inter- 
national V-line consists of conventional and cab-ovcr- 
engine, four-wheel and six-wheel mode!s ranging up- 
ward from 24,000 to 50,000 pounds GCW. Engines 
range in horsepower from 206 to 257. 
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Geddes Appointed To National 
Supply Post 


Alvin B. Geddes has been appointed assistant to 
the division manager for the Canadian division of 
The National Supply Co., with headquarters at Cal- 
gary. He will assist in the sale of all rotary drilling 
equipment. George R. Manson has been appointed 
division sales manager, succeeding Mr. Geddes. 


Electric Drilling Power Drives 


Stewart & Stevenson Services, Inc., Houston, 
Texas, has recently announced a new line of engi- 
neered gas and diesel DC drilling rig power drives. 
The new lines are called Rigelectric and are avail- 
able with either the General Motors Detroit diesel 
engine as the prime mover or the Climax natural 
gas engine. 

The standard basic power packages consist pri- 
marily of two models. The Model S12500 unit con- 
sists of either two Model 6-110 General Motors 
Detroit diesel engines rated 250 hp each, or two 
Climax Model K-75 natural gas engines arranged 
in a manner so that one power unit is directly 
connected to each end of a heavy duty traction 
type DC generator with a capacity of 600 hp con- 
tinuous. The engines are connected to the generator 
shaft extensions through a heavy duty disconnect 
clutch and flexible connection on each engine. 
Special attention has been given to the arrangement 
of the flexible connection to permit satisfactory 
operation under extreme oil field conditions where 
considerable misalignment might occur. The entire 
unit is self-contained, mounted on a rigid structural 
steel skid type base. 

The Model $241000 Rigelectric DC unit consists 
basically of either four Model 6-110 General Mo- 
tors Detroit diesel engines rated 250 hp each, or 
four Model K-75 Climax natural gas engines with 
the four engines unitized and arranged on a com- 
mon steel skid type base and powering two heavy 
duty traction type DC generators with a capacity 
of 600 continuous hp each. 

All four engines and the two generators are com- 
pounded in such a manner as to permit the power 
of from one to four engines to be input to either 
one or both of the two generators. The engines are 
connected to generator shaft extensions through 
heavy duty disconnected clutches, and flexible con- 
nections similar to the above described S12500 
Model unit; essentially the S241000 unit consists of 
two of the $12500 arrangements mounted on a com- 
mon steel sub base with a compound drive tying 
the units together. 

Particular attention has been given to simplifica- 
tion of the entire control system. Each motor is 
operated from an individual generator so that there 





is never more than one motor being driven from a 
single generator. This arrangement permits the use 
of a simple rheostatic, low voltage control to a pilot 
exciter for each generator which controls the speed 
of the electric motor without the necessity of a 
multitude of complicated controls. 

The unique control system combined with the use 
of a separate generator for each electric motor, is 
so simple that usual drilling rig personnel without 
specific electrical training can easily understand it 
and trouble shooting can be accomplished without 
the need of highly trained electrical personnel. 

All generators used on Rigelectric units are in- 
terchangeable. All of the heavy duty traction type 
electric motors are the same size so that in an 
emergency a replacement or switching of one motor 
to some other drive can be accomplished with the 
utmost simplicity. 

The Stewart & Stevenson Multiple Engine ar- 
rangement is such that one power unit can be out 
of service for some reason; the other three combine 
to give three-fourths of the full power into the 
generators. 

Maintenance is said to be much lower than on a 
mechanical driven rig due to the constant speed 
operation of the engines. Estimated normal life be- 
tween overhauls is approximately doubled what is 
usually expected with the same engine on straight 
mechanical drive. Fuel consumption is lower be- 
cause the engines are operating at their most effi- 
cient speeds constantly. 


Opens Huge Valve Plant 


A new 12-acre multi-million-dollar air condi- 
tioned plant of W-K-M Manufacturing Co., occupy- 
ing a 75-acre site at Missouri City, west of Houston, 
was opened May 17. The new plant combines manu- 
facturing operations of W-K-M Manufacturing Co., 
Inc., Houston, makers of gate valves; The Key Co., 
East St. Louis, manufacturer of return bends and 
welding fittings; and the ACF valve division, De- 
troit, producer of lubricated plug valves. 

Although the three are under one roof, the plant 
is so designed that each product group has its own 
individual production lines. 

Machinery from the former W-K-M plant in 
Houston, from the Key plant and from the Detroit 
plant has been set up along with the new equip- 
ment essential to the expanded operation under the 
consolidated operation. 

The equipment that covers the 12 acres of floor 
space includes some 700 individual machine tools. 
Automatic cutting and turning are incorporated in 
many of the machine tool designs for milling, bor- 
ing, turning and finishing plug valves as small as 
one-half inch and gate valves as large as 34 inches, 
along with a family of fittings as intricate as the 
piping requirements of the processing industries. 

With the exception of second-floor office space 
of 1,200 square feet, the plant’s 12 acres of floor 
space is at ground level. Since offices, engineering 
space, reception and conference space require only 
48,000 square feet, the manufacturing plant alone 
covers close to 11 acres at one floor level. The plant 
has a 2,250-ton air conditioning system for summer 
cooling which converts to wintertime heating by 
the circulation of heated water through the piping 
system. The windowless building is of steel frame 
construction. 





The W-K-M pipe line valve machining line at its new 
Houston manufacturing plant. 
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An Outline of the Application 
To Oil and Gas Corporations of— 





CANADIAN INCOME TAXES 


By D. A. McGregor 


teow income of corporations operating oil 
and natural gas wells in Canada is de- 
termined in the same manner as other busi- 
nesses except that special deductions are 
allowed in respect of: 

(1) Drilling and exploration expenses, 
including all geological and geophysical ex- 
penses. 

(2) Depletion. 

Reference to these special deductions has 
been included in The Income Tax Act and 
its regulations for some years but the Ca- 
nadian oil and gas industry is still in its 
infancy and jurisprudence in this field of 
taxation is limited. However, despite the 
fact there are a number of matters to be 
clarified by the courts, the general prin- 
ciples of oil and gas taxation are fairly well 
defined. 

The rates of taxation applicable to cor- 
porations are 20% on the first $20,000 of 
taxable income and 47% on any excess. 

In practice the term “drilling and ex- 
ploration expenses” is broadly interpreted 
in the case of those companies carrying on 
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an active exploration and development pro- 
gram, to cover all expenditures in Canada, 
including general and administrative over- 
head, with the exception of: 

(1) Lease rentals and similar property 
carrying charges in excess of $1 per acre 
per year. 

(2) Bonus costs of lands with exception 
of the bonus costs of leases paid in 1953 o1 
subsequent years to the Federal or a Pro- 
vincial Government where no production 
has been obtained from the lease and it is 
surrendered without receiving any consid- 
eration for it. 

(3) The cost of depreciable fixed assets. 

(4) Expenditures which are not permitted 
as deductions from income by the general 
provisions of The Income Tax Act, such as 
certain expenses in connection with issuing 
shares or borrowing money and payments 
for goodwill. 

Drilling costs include not only the actual 
costs of drilling but also the cost of build- 
ing access roads, preparing the drilling 
sites, costs of casing, cementing and bring- 
ing the well into production, etc. The costs 
of tubing, pumps, flow lines, tanks and other 
equipment above ground are considered to 
be capital assets subject to capital cost al- 
lowance 

It is interesting to note that the cost of 
casing is considered to be a drilling ex- 
penditure in Canada, whereas in the United 
States casing is considered to be a de- 
preciable asset. 

Corporations entitled to deduct drilling 
and exploration expenses are those whose 
“principal business is production, refining 
or marketing of petroleum, petroleum prod- 
ucts or natural gas, or exploring or drilling 
for petroleum or natural gas, or mining o1 
exploring for minerals.” Canadian corpora- 
tions who do not qualify as above are re- 
stricted to a deduction of the drilling costs 
of productive wells situated outside of 
Canada on a well by well basis and accord- 
ingly to all intents and purposes the deduc- 
tion of drilling and exploration expenses is 


restricted to those companies which are 


actually engaged in the petroleum or min- 
ing industries. 


The amount of drilling and exploration 
expenses that a qualifying corporation is 
entitled to deduct from income is restricted 
to the lesser of the expenditures incurred 
or its income for the year and drilling and 
exploration expenses in excess of income 
may be carried forward indefinitely from 
year to year. This treatment differs from 
that accorded to such expenditures in the 
United States where drilling and develop- 
ment expenses are treated on exactly the 
same basis as any other expenses so that 
the excess of such expenses over income 
merely creates losses which may be carried 
back two years or forward for five years in 
the ordinary way. 

Canadian companies are not required to 
capitalize any part of their drilling and ex- 
ploration expenses incurred in connection 
with properties obtained as a result of ex- 
ploration work as is required in the United 
States. In addition, the corporation which is 
considered to have “incurred” the expiora 
tion expenditures is entitled to the whol 
deduction and is not required, as a United 
States taxpayer would be, to capitalize a 
part of intangible costs if a well is drilled 
under a farmout agreement for a less than 
100% working interest 

As indicated above, the deductibility of 
exploration expenditures is restricted to 
the corporation which incurred the expendi- 
tures and therefore a merger of several 
companies, each with an excess of explora- 
tion expenditures over income received 
would not result in that tax advantage be- 
ing carried forward into the new entity 
Similarly, new entities resulting from a 
spin-off or split-up will normally not b 
able to carry forward drilling and explora 
tion expenses incurred by their predece 
sors. Because of this loss of tax benefit 
such corporates reorganizations have not 
been widely used in Canada to date in the 
oil industry 

For Canadian tax purposes depreciation 
of fixed assets must be calculated at spec 
fied rates on the reducing balance method a 
compared with the United States where a 


variety of methods may be adopted. How 


ever, the amount ol depre ciation writter 
in the corporation s account need not agr« 
ith the amount of depre¢ iation claimed 
for Canadiar incom tax D irposes 
Ar ortant difference between the tax 
laws of Canada and the United States is the 


treatment accorded capital gains. There is 
no tax I capital gains in Canada acl 


profitabl. disposal of propert results in 


elt ital gain on wit t tax 1s Dp 

Die ‘ ordi I I ubic to tl 
usual rat of tax. However, ; n the 
United States, whether a disposal of prop 
erty results in a capital gain must be ds 
cided on t} facts of each case and it ha 


becomé increasingly difficult in Canada 
luring the past few years to determine ir 
advance if a proposed transaction will give 
rise to a capital gain or ordinary income 
Depletion is allowable under the Cana 
dian Income Tax Act on a percentage of 
profits basis to two classes of taxpaver 
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Cut-away view ot rock bit bearings. Roller bear- 
ings support the radial load. Ball bearings which 
retain cones on the bearing pins function as a 
radial bearing and resist thrust loads acting longi- 
tudinally along the bearing pin. (Photo courtesy 


of Hughes Tool Co.) 





‘Cobra’ rock bit for formations which drill most 

effectively by crushing. This type bit gives its best 

performance in chert. (Photo courtesy of Reed 
Roller Bit Co.) 





Barracuda 2-cutter bit designed to replace drag bits 


in soft formations. Bit is equipped with slush 
nozzles. (Photo courtesy of Reed Roller Bit Co.) 





Rock bit after assembly and welding, but before 
final finishing and threading. (Photo courtesy of 
Reed Roller Bit Co.) 
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Progress in Development of 
Rotary Drilling Bits 
(Continued from page 49) 


employs an electric arc operating in an 
atmosphere of hydrogen (the “atomic” hy- 
drogen method) has been successfully ap- 
plied by some manufacturers and is said to 
obtain a superior bond between the hard- 
facing metal and the underlying steel sur- 
faces of the cutter element. Tungsten car- 
bide reinforcement is expensive, but pays 
cff in greatly increased footage obtained 
from bits so protected, and time saved in 
changing bits. 

The main body of a roller-type bit con- 
sists of drop-forged segments that are fitted 
and welded together after the cutter ele- 
ments have been attached. The pins that 
support the cutter elements may be forged 
integrally with the body segments and are 
accurately machined, ground and carbur- 
ized before the bearings and rotating ele- 
ments are assembled on them. Once assem- 
bled and the segments are welded 
together, the cutting elements cannot be 
removed unless some part fails in service. 
The shank of the tool is equipped with a 
threaded “pin” joint for connecting with 
the lower “box” of the drill collar. 

Teeth may be formed on the cutting ele- 
ments during the process of forging, but 
most manufacturers form the teeth by cut- 
ting out portions of the smooth-surfaced 
forgings with the oxyacetylene torch or by 
turning on the lathe, milling and grinding. 
The interior raceways for the bearings are 
formed on a lathe. Tungsten carbide or 
other hard-facing material is then applied 
to such parts of the cutters as are sub- 
jected to greatest wear. The cutters are 
then case-hardened, usually by gas car- 
burizing. The depth of the carburizing ef- 
fect is carefully controlled, seeking a com- 
promise between that of the hard, brittle 
qualities of the cutter surfaces and the 
thickness of normal metal below the hard- 
facing, upon which dependence must be 
placed for qualities of toughness and re- 
sistance to fatigue and shock-loading. After 
case-hardening, the cutters are tempered 
and quenched, and are then ready to as- 
semble on their supporting pins. 

In assembling, the carefully heat-treated 
roller bearings are placed in their raceways, 
set in heavy grease. The ball bearings, 
which serve to lock the cutters on their 
supporting pins are last installed, heavy 
grease injected, and sealed in their en- 
closed raceways. The several segments of 
the bit, with all cutters mounted in posi- 
tion, are then assembled and welded to- 
gether, and finally the threaded pin joint, 
by means of which the bit is attached to 
the drill collar, is formed by turning on a 
lathe. 

The hydraulic elements of the bit must 
be carefully designed to deliver the drilling 
fluid on bottom with minimum pressure 
loss, yet with sufficient turbulence to keep 
the cutting elements free of clay and lift 
the cuttings rapidly toward the surface. 
Tricone bits of conventional type are de- 


signed to discharge the drilling fluid di- 
rectly downward against the top edges of 
the cones, near the axis of the tool. Two- 
cone bits have two similarly placed dis- 
charge ports. The more recently developed 
jet bits discharge the fluid between the 
cones, near the periphery of the tool, so 
that the fluid jets impinge directly against 
the bottom of the hole in the path of the 
cutting elements. Dependence is placed 
upon the turbulence created by the abrupt 
change in direction of flow to keep the cut- 
ting elements free of clay and cuttings. 
The fluid distribution about the bit is an 
important factor in determining its rate of 
progress and service performance. A rein- 
forcing nozzle is placed on each discharge 
port to provide a moderate constriction in 
each flow channel, thus increasing the jet 
velocity and its erosional effect. Jet bits 
are usually designed to provide a jet ve- 
locity of from 175 to 225 feet per second, 
depending upon pump capacity. 

Earlier models of cone bits were 
equipped with two cones, mounted 180 
apart on supporting pins, and the cones 
were so positioned that their cutting edges 
were pressed in a nearly horizontal line 
against the bottom of the hole. The more 
recently developed tricone bit, as the name 
suggests, provides three cones, each 
mounted on its own supporting pin, 120° 
apart. Though the cones in a tricone bit are 
somewhat smaller than in the two-cone 
models, they provide more and a greater 
linear feet of cutting teeth. The three-cone 
models permit interlocking of the teeth on 
the cones as they rotate, a self-cleaning 
feature that facilitates removal of clay and 
cuttings that may tend to “ball-up” in the 
cones when operating in soft formations. 
Two-cone bits are still preferred by some 
drillers, particularly for drilling in steeply 
inclined, laminated, hard formations where 
deflection of the hole from vertical is likely 
to occur. A greater load may be applied 
on a two-cone bit than on a three-cone bit 
under such circumstances without causing 
the bit to deviate from its vertical course. 
Two-cone bits also provide more clearance 
between the body of the tool and the wall 
of the well, and there is more clearance 
between and about the cones, so that they 
are less likely to become stuck in the hole 
when drilling in soft formations. 

Some early models of roller bits were 
equipped with lubrication devices, but de- 
velopment of antifriction roller and ball 
bearings has removed the necessity for this. 
Drilling fluid has access to the bearings, 
and while this fluid is of questionable lu- 
bricating value, its plastic qualities reduce 
friction in some degree. The bearings are 
well enclosed, with small clearances be- 
tween the cutters and their supporting ele- 
ments, and are thus shielded from direct 
contact with the drill cuttings. Only very 
fine gritty material suspended in the drill- 
ing fluid may find its way into the bearings, 
and this of course, is abrasive and destruc- 
tive. The bearings are customarily well 
lubricated with grease as they leave the 
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Write for bulletin DC555. 
This Bulletin will give you 
specifications, dimensions, 
weights, terque tables and 
other drill collar use data. 
The book also contains 
pointers on care and main- 
tenance. 
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REED SUPER CONNECTION DRILL COLLARS 


...@ new color to 
match their worth 








Wren long use or accidental damage finally makes it 
necessary to replace the threaded connector on a Reed 
Super Connection Drill Collar, many operators say 

Reed Super Connectors are “worth their weight in gold.” 


Appropriately, gold is the new color of the land and 
Super Connector ... for easy identification in 
the supply store and in your yards. 


By replacing the Super Connector—by hand— 
right at the rig, you have the economical solution 
to an expensive problem: First, you save on 
transportation costs—the greater the distance the 
more you save. Second, you save the cost of 
shopping and rethreading your drill collar. 

Third, you reduce down time by simply having 

a few spare Super Connectors on hand when 


replacement becomes necessary. 


Along with these important savings, a Reed 
Super Connection Drill Collar is your assurance 
of factory quality and full safety 

throughout its long service life. 





ROLLER BIT COMPANY 


HOUSTON 1, TEKAS 


Also: Distributors for Martin-Decker Products in the Gulf Coast, 
Mid-Continent, and Rocky Mountain areas, and in Canada. 
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THE ADEN REFINERY OF THE BRITISH 
ye : y PETROLEUM CO., LTD. IT PRODUCES 
by providing ample supplies of fresh water distilled from sea water, have made possible the 134,000 GALLONS OF FRESH WATER A 


economic development of many areas with no natural supply of fresh water. DAY FROM SEA WATER. 
Ships too, with Weir Evaporators, can make the longest voyages without buying fresh water 
en route, leaving more room for paying cargo, and always being sure of pure fresh water for 
all the ship’s services. 


Write for Publication No. IL. 151. 
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Dunlopillo 


A CAPITAL INVESTMENT IN 
COMFORT AND ECONOMY 





Wherever men must work in extremes of climate, 
Dunlopillo is found at work with them—in 
their office seating, in the vehicles they drive, in staff 
restaurants, in lounges and sleeping quarters. 
International businesses have quickly recognised Dunlopillo as 

a lasting economy measure, for these superbly comfortable 
cushions and mattresses give years of service without loss of 

resilience, regardless of heat, humidity or hard wear. 


/\ Throughout its long life, the cellular structure of Dunlopillo 









oo keeps it firm, shapely and hygienic. Dunlopillo is 
~ \ repellent to moths, germs and vermin and creates no dust. 


Dunlopillo 


sets the 
international standard 
for comfort 


oun RUBBER CO., LTD., pusnoyo 
. VISION), WALTON, LIVERPOOL, 
"ENGL LAND, Associated rmtane thy 
and Distributors throughout 
the world. 
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Here's why this 
is the world’s 


number one Tong! 





EASY LATERAL ADJUSTMENT. A turn of the hex nut moves the 
suspension ring right or left for perfect lateral balance 
INHERENT BALANCE. B) patented Gooseneck Hanger combines 
streamlined design with perfect balance to give the tong a 
“floating” action. 


LONGITUDINAL BALANCE IS SIMPLE MATTER of adjusting set 
screw at base of hanger. 

FITS ALL PIPE SIZES FROM 312” to 13%” by changing to the 
proper size latch lug jaw. 

QUICK-CHANGE LATCH LUG JAWS. The straight hinge pin that 
retains the jaw is easily removed, permitting fast changes 
HANDY ADJUSTABLE STOP limits the travel of the latch jaw 
gives fast grip when tonging small pipe... trips to open jaw 
wide when large-diameter pipe is being handled. 

STRONGER HINGE CONSTRUCTION. Greater strength is provided 
by large, oversize 144” threaded hinge pins double-slotted and 
doweled against rotation, adjustable to compensate for wear 
BJ RED TOP TONG DIES WEAR LONGER... take a better bite 
have extra hardness and chip-proof ends... are tapered for 
fast changes of dies. 
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There's no secret why more B] Type “B” Tongs 
are used in the oil fields than all other makes 
combined. The popularity of these tongs 


] 
based on their balanced suspension, easy latch 
ing and rugged construction. These features 
tell the story. 


Byron Jackson Tools, Inc. 


A Subsidiary of Borg-Warner Corporation 
P. 0. BOX 2017A, TERMINAL ANNEX « LOS ANGELES 54. CA 


Offices in Houston, Fort Worth. Denver and New Yor 
Sales Engineers in all principa 


Export Address: 580 Fifth Avenue 


Suite 510, New York 3¢ 
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FRONT FLANK 


REAR FLANK 
Photo courtesy of Hughes Tool Co. 


Progress in Development of Rotary Drilling Bits 


(Continued from page 70) 
factory, which protects against corrosion 
of the machined raceways, rollers and balls 
during transportation and storage, but the 
grease is quickly squeezed out when bit 
pressure is applied in drilling. 

In concluding this section on mechanical 
design of drilling bits, we may conveniently 
summarize the requirements that a satis- 
factory rotary bit must fulfill: 

1. With a suitable rate of rotation and 
weight imposed by the drill column, the 
bit must be capable of disintegrating the 
rock in its path, forming chips or cuttings 
of a size that can be circulated to the sur- 
face by the drilling fluid. 

2. The “eyes” of the bit through which 
drilling fluid is discharged, must be so 
placed and must be of such size that the 
fluid emerges under high velocity, and by 
its turbulent, swirling motion, keeps the 
cutting elements of the bit free of sticky 
clay and lifts the cuttings promptly off 
bottom. 

3. The form of the bit and the position 
of the cutting elements must be such that 
it drills a straight, smooth-walled hole, 
while suitable clearance is maintained be- 
tween the bit and the wall of the well. 

4. The material of which the main body 
of the tool is made must be tough, elastic 
and resistant to fatigue and shock-load 
damage, while its cutting elements must be 
hard and resistant to abrasion. 

5. If the bit is of a type that employs 
rolling cutting elements, they must be sup- 
ported by bearings of a size and type that 
will provide security against crushing by 
excessive weight that may be imposed by 
the drill column and that will reduce fric- 
tion to a minimum, 
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6. Because of the necessity for replace- 
ment of drilling bits as a result of wear in 
service, they must be attached to the drill 
column by threaded connections that will 
permit of readily disengaging them from 
the supporting collar; and these threaded 
connections must be so designed that they 
will be protected against abrasive wear, 
and so that they will withstand the severe 
impact loads to which the drill column is 
subjected in drilling service. 


Research on Improvements in Drilling 
Equipment and Methods.—Some of the 
drilling bit manufacturers have spent and 
are currently spending large sums in 
searching for improvements in drilling bit 
design, materials and quality control. The 
Hughes Tool Co., for example, at its Hous- 
ton plant, has provided a modern labora- 
tory building with some 60,000 square feet 
of floor space, equipped with all facilities 
useful in chemical and metallurgical analy- 
sis, mechanical testing of materials, heat 
treatment and welding of metals. It also 
includes machine shops equipped for con- 
struction of new types of drilling bits and 
special facilities are provided for testing 
equipment in pilot-drilling operations un- 
der controlled conditions. 

The American Association of Oilwell 
Drilling Contractors, assisted by funds 
subscribed by various oil companies, has 
also been supporting a research program 
at the Battelle Memorial Institute, in Co- 
lumbus, Ohio. This program has had broad 
objectives and has been exploring the basic 
problems of the well-drilling industry, 
looking toward improvement in methods of 
drilling and equipment. A recent progress 
report emphasizes the importance of main- 





taining a balanced, low-viscosity drilling 
fluid that promptly removes drill cuttings 
from the bottom of the hole, and suggests 
a modified type of jet bit that directs its 
fluid jets at the line of contact of the cut- 
ting edges of the bit with the formation. 

This research group also confirms claims 
made some months ago by Russian tech- 
nclogists, that certain chemical additives in 
the drilling fluid (such as sodium hydrox- 
ide, sodium carbonate and sodium silicate) 
will soften rock formations so that drilling 
bits may make faster progress and achieve 
greater footage. The qualities of the drill- 
ing fluid were studied primarily from the 
standpoint of bit performance and removal 
of drill cuttings, but it must be remembered 
that the drilling fluid has other important 
functions to perform which may require 
properties not reconcilable with those 
considered important in efficient bit opera- 
tion. The effects of the suggested chemical 
rock softeners on the properties of the drill- 
ing fluid and its ability to perform its sev- 
eral functions, must also be considered. It 
seems doubtful that chemical reagents in 
the drilling fluid could gain access to mate- 
rial in the path of the bit rapidly enough 
to be effective in materially altering the 
rock properties. 

Oil company research groups have also 
been active in searching for new and im- 
proved drilling methods. A Carter Oil Com- 
pany research group has been experiment- 
ing with an entirely new technique of 
drilling in which steel pellets are driven by 
hydraulic force against the formation to be 
penetrated. Impact action of the steel pellets 
disintegrates the formation, while the cir- 
culating fluid sweeps the pulverized mate- 
rial to the surface. Success of such a 
method would, of course, profoundly alter 
our present techniques of drilling. 

The turbo drill has been used only to a 
limited extent in this country, though it has 
been widely used in the Russian oil indus- 
try. This method of drilling employs an 
hydraulically actuated turbine, placed just 
above the bit in the drill column, to rotate 
the bit. The drill pipe supports the turbine 
and bit, but does not revolve. Conventional 
rotary bits may be used, though studies 
may show that changes in bit design and 
methods of bit-pressure control will be 
advantageous. Advantages claimed for the 
turbo drill include conservation of power, 
less wear and stress on drill pipe, increased 
drilling speed and lower drilling cost, but 
some of these claims are questionable. The 
principal difficulty in use of this method 
is said to be the rapid abrasive wear by the 
gritty drilling fluid on the gears and rotat- 
ing elements of the hydraulic turbine. 

Some authorities suggest that best results 
in drilling hard, brittle formations can be 
achieved by combining a rotary scraping 
and chipping action with a percussion or 
impact action of the thrilling bit on the 
formation. A tool designed to accomplish 
this has lately been successfully demon- 
strated in drilling chert and other hard for- 
mations that are difficult to penetrate with 
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How Westinghouse 
METAL-CLAD SWITCHGEAR 











7/s-INSTALLED IN YOUR PLANT 


at OUR Factory 


The only on-site installation work required when your Westinghouse Heavy-Duty 
Metal-Clad Switchgear arrives at your plant is mounting the units on foundations and 
connecting main and control circuits. All other “installation” normally associated 
with switchgear—the assembling, internal wiring and service-testing—is done at our 
factory, resulting in appreciable savings for you. 

Because Westinghouse Metal-Clad Switchgear is standardized switchgear—effi- 
ciently designed to meet all general industrial and electric utility requirements—you 
gain many other money-saving advantages. Planning and ordering costs are lower. 
Operation is simpler because all component parts are safely and conveniently acces- 
sible, and disconnects are combined physically with breaker elements. Maintenance 
time is reduced to a minimum. And you get more circuits in less space. 

But these are only some of the reasons why Westinghouse Standardized Switch- 
gear will fit your needs more economically. To get the whole story, write to me today, 
on your company letterhead, for a free copy of booklet BW-5306A. 





J. H. Smith, Supervisor 
Switchgear Section 
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Sectioned rock bit cutter which has been sand- 

blasted to show hard, wear-resistant case on teeth 

and bearing races and softer, shock-resistant core 

in teeth and shell. (Photo courtesy of H. C. Smith 
Oil Tool Co.) 





Bottom-hole pattern formed by hard formation 
type tricone bit. (Photo courtesy of H. C. Smith 
Oil Tool Co.) 





Illustrating fluid circulation through jet cross- 
section bit. (Photo courtesy of Security Eng. Div., 
Dresser Industries.) 





Jet type tricone and two cone bits. (Photo courtesy 


of Globe Oil Tools Co.) 
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Progress in Development of 
Rotary Drilling Bits 
(Continued from page 74) 


conventional rotary equipment. A modified 
type of cone bit has been developed for 
this kind of drilling. 

Oil-base and emulsion drilling fluids 
permit rotation of the drill column and bit 
with less frictional power loss than when 
water-base muds are used as the circu- 
lating medium. Penetration rates and drill- 
ing-bit footage can be increased from 1% 
to 3 times by the use of oil-base or emul- 
sion muds. It seems probable that a drilling 
bit behaves somewhat differently in con- 
tact with oil-base or emulsion fluids be- 
cause of differences in the interfacial 
forces involved. 

Drilling with gas or air instead of mud 
fluid as the circulating medium, imposes 
marked changes in bottom-hole conditions 
that probably have an important influence 
on drilling bit performance. When air or 
gas is used as the circulating medium, lower 
bottom-hole pressures are maintained than 
when the well is filled with liquid mud. 
The differential pressure between the for- 
mation and the space about the bit in the 
well is increased, so that the rock is more 
readily disintegrated. The drilling rate is 
increased and drilling bit footage is in- 
creased. 

Research may profitably be directed to- 
ward basic studies of the physical proper- 
ties of rocks and the way they respond to 
disintegrating forces. A rock which has a 
high compressive strength, which resists 
penetration by the cutting elements of a 
drilling bit, or which has abrasive prop- 
erties which occasion rapid wear on the 
cutting elements, will often respond to a 
crushing or chipping action. On the other 
hand, a rock with a weak binder, such as 
clay-shale, behaves more like a plastic 
material. Under the high formation pres- 
sures such rocks may appear to flow. 
Economic aspects of drilling bit perform- 
ance.—A drilling bit is capable of achiev- 
ing only a certain footage in routine drill- 
ing operations, as a result of which it be- 
comes so worn that it must be replaced by 
another. The footage obtained from a bit 
varies widely, depending upon the char- 
acter of the formation in which it is op- 
erating, the design of the bit, the quality of 
the materials of which it is made, and the 
skill of the driller in maintaining appropri- 
ate bit pressure, rotational speed and 
drilling fluid supply. Selection of a style of 
bit appropriate for the formation in which 
it is to be used is particularly important. 
Actual footages obtained in practice with 
bits of roller type, range from but a few 
feet under very adverse circumstances, to 
many hundreds of feet under favorable 
conditions, averaging perhaps 150 feet. 

Because of the difficulty of providing ade- 
quate bearings and thicknesses of metal to 
resist abrasion, small diameter bits usually 
yield smaller footages and have lower pen- 
etration rates than medium and larger 
diameter bits. Best performance under nor- 





mal conditions is apparently secured with 
bits ranging from 85% to 9% inches in soft 
formations, and from 6% to 9 inches in hard 
formations. Lower tooth heights and re- 
duced bearing areas necessarily used in 
smaller bits result in less efficient per- 
formance, particularly in deep, hard for- 
mations where high bit pressure must be 
used. 

Manufacturers must maintain ware- 
house stocks of all of the commonly used 
sizes and types of bits in all regions where 
drilling is active, and their field representa- 
tives are ready to give prompt delivery and 
technical advice in the selection of bit 
types. In their manufacturing plants and 
regional stores, they must maintain a large 
inventory to promptly meet service de- 
mands. Bits are customarily rented or 
leased to the drilling contractors and oil 
companies. They remain the property of 
the manufacturer, and after they have 
yielded their useful footage in drilling serv- 
ice, they are returned to the manufacturer, 
usually to be cut up and sold as scrap 
metal or melted for use in production of 
new forgings. The cost per bit to the pur- 
chaser ranges from $100 to $1,400, depend- 
ing upon the size and type of bit. 

The bit cost per foot of hole drilled va- 
ries widely, depending upon conditions, but 
in some areas has ranged from $0.07 to 
more than $1.00. In drilling a deep explora- 
tory well, more than a hundred bits may 
be used. The average number per well for 
wells drilled to depths in excess of 15,000 
feet during 1955 has been estimated at 85. 
If their average cost is say, $175, the bit 
cost per well would average $15,000, or as 
much as $1.00 per foot of hole drilled. If it 
is assumed that the average bit cost is 50 
cents per foot of hole drilled—believed to 
be a conservative figure—in a year in 
which 200 million feet of rotary drilling is 
done (1955), the total cost of rotary bits 
used in the US. drilling industry would be 
one hundred million dollars. END 
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...your low-cost key to high octane 


ATLANTIC 





Atlantic’s Catalytic Reforming Process continues to prove 

its ability in giving superior results on a broad 

variety of feed stocks. Catforming’s simplicity brings savings 
through increased efficiency every step of the way— 

actually eliminating many profit-robbing intermediate steps 


Regardless of the volume of your charge stock, 
Catforming deserves your attention. One major reasor 
that Catforming has “proved out” commercially is 
attributable to Atlantic’s broad experience in all phases 
of petroleum refining and processing. 


We invite your inquiries on Catforming. Write or wiré 
The Atlantic Refining Company, Research and 
Development Dept., P.O. Box 8138, Philadelphia 1, Pa. 


it's the CATALYST that counts 


77 








To Conduct In Situ Research 


The College of Mineral Industries of the Pennsyl- 


vania State University will conduct further research 
this year into in situ combustion as a means of in- 
creasing oil recovery. The Pennsylvania Grade 
Crude Oil Assoc. is raising funds to aid in the study. 


Production Research Project by Gulf 


Gulf Research & Development Co. has undertaken 
a production research program to improve recovery 
of petroleum from oil fields. Specific aims include 


increasing the percentage of petroleum recovered 
from oil formations, and bettering both the speed 
and the economy of drilling wells, producing and 
transporting oil and gas. 

Two new buildings, to cost approximately $1.5 
million, will house these activities, for which addi- 





Models from 40 to 400 h.p.(Ser- 
ies O-4 illustrated; 40 - 50 h.p., 
Gas or Diesel). 


You can solve your tough power and steering 
problems with Harbormaster Outboard Propul- 
sion and Steering Units . . . the complete heavy 
duty marine power packages. They are quickly 
and easily installed for immediate use. They are 
efficient, economical to operate and maintain . . . 
and they have many special features not found 
with ordinary marine power, so they are the 
answer to many tough marine problems. 


If you need easily installed power, better steer- 
ing control, safety in shallow water, easier mainte- 
nance, more efficient performance, simpler hull 
design, more cargo space, bigger payloads, or 
simplified crew operation . . . you should in- 
vestigate the benefits of Harbormaster Outboard 
Propulsion and Steering. 


Send for your copy of the new Harbormaster 
Catalog today. You'll find detailed information 
and also many interesting Harbormaster installa- 
tion photos. 


tional staff members are now being recruited. Both 
will be begun this spring. The smaller, for heavy 
drilling research, is scheduled for completion in 
August and the main building in January, 1957. 


New French 33,000-Ton Tanker 


Societe Francaise des Petroles BP, has placed an 
order for a fourth 33,000 dwt tanker, the “Chau- 
mont,” due to be completed by 1958. It will be built 
by Ateliers et Chantiers de France, Dunkirk. 


Esso Development Name Changed 


Esso Development Co. Ltd. has changed its name 
to Esso Research Limited. The step was taken to 
“reflect more accurately the company’s varied and 
expanding activities in the field of petroleum re- 
search.” 
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MURRAY & TREGURTHA, INC. 
26 Hancock St., Quincy 71, Mass. 





Please send me New Catalog giving details and show- 
ing many photos of Harbormasters in action. 
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H. Ben Young 


Appointed Engineering Director 


J. S. Downs, president of W-K-M Manufacturing 
Co., Inc., has announced the appointment of H. Ben 
Young as director of engineering. He formerly was 
with Mission Manufacturing Co., where he served 
for many years as chief engineer and, for the past 
several years, as director of overseas projects. 


Appointed to Cleveland Sales Office 


N. Carey Iler, Jr., has been transferred to the 
Cleveland sales office of Chicago Bridge & Iron Co. 
and Oliver E. Norris has been assigned to the com- 
pany’s New York sales office. — 

Mr. Iler joined the Pacific Coast erection division 
of the company in 1953 and is a graduate of Cornell 
University. Mr. Norris joined the Chicago engineer- 
ing department of Chicago Bridge & Iron Co. in 
1952 and is a graduate of the Colorado A & M 
College. 


Ethyl Expansion Considered 


Ethyl Corp. has taken options on land near 
Joliet, Ill., as a possible site for a new “Ethyl” anti- 
knock compound manufacturing plant. Ethyl Corp. 
owns plants in Baton Rouge, La., and Houston, 
Texas, and its subsidiary, Ethyl Corp. of Canada, 
Ltd., is presently building a plant near Sarnia, 
Ontario. 


New MagCoBar Vice President 


Floyd A. Enz has been named vice president and 
secretary-treasurer of Magnet Cove Barium Corp. 
James B. Graves has been appointed controller of 
Magcobar to succeed Mr. Enz. 





Floyd A. Enz 
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sO PLANTS 


BY PARSONS 
recovering sulfur from HS 
gas are producing profits... 


By recovering a valuable chemical 

By eliminating release of air pollutants 

By bringing premium prices for purity of product 
Even plants originally intended as 
scavengers continue to make profits. 





THE RALPH M. PARSONS COMPANY 


Model of 225 ton per day 
plant under construction 
for Canadian Gulf Oil Com- 
pany, at Pincher Creek, 
Alberta, Canada. Other 
sulfur plants designed 
and constructed by 
Parsons are located 
throughout the world. 
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The current review deals with the production, purifica- 
tion and reactions of acetylene. Because of its great im- 10 14 
portance as a chemical raw material, acetylene has been 

the subject of a large number of patents. In this review 

















24 patents are considered most of which are devoted to OXYGEN 2 
acetylene manufacture and purification. Acrylonitrile 8 
and other vinyl monomers, which are some of the most 
important chemicals made from acetylene, are the sub- 
ject of some seven of the patents reviewed here. 
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U.S. Patents on 


PETROCHEMICALS 


By Heinz Heinemann and Harold Shalit 


The importance of acetylene is shown by the 
large amount of patent activity in this field. Re- 
viewed in this article are 24 patents concerning 
acetylene: 

1. Production of Acetylene. The two main reac- 
tions for producing acetylene from other hydro- 
carbons are incomplete oxidation and high tempera- 
ture thermal cracking. J. L. Bills of Union Oil Co. 
in 2,713,601 proposes a processing scheme for the 
partial oxidation of non-aromatic hydrocarbons 
comprising the following steps: (1) the hydrocarbon 
and oxygen containing gas are preheated so that 
no reaction takes place, (2) the agetylene producing 
reaction is initiated by introducing a hydrogen con- 
taining gas, (3) the temperature is controlled at 
1100°-1500°C, (4) contact times are maintained at 
0.001-0.05 seconds, (5) the product gases are cooled 


by heat exchange with water to produce steam, 
(6) hydrogen is made by passing the steam over 
metals or metal oxides, (7) hydrogen so made is 


recycled to the acetylene producing step, (8) acety- 
lene is separated from the product gases, and 
(9) the metal oxides are reduced by the acetylene 
free product gas. An apparatus for carrying out this 
process scheme is patented in 2,726,276 by W. S. 
Dorsey also of Union Oil Company. The process is 
made self-sufficient in heat by dividing the reactant 
gas into two streams and passing them into oppo- 
site ends of a reactor constructed so that the pre- 
heat zone for one stream lies adjacent to the quench 
zone of the other, and in indirect heat exchange 
with it. Hydrogen is introduced into the reaction 
zone containing the preheated reactants. 

Two patents assigned to Badische Anilin-und 
Soda-Fabrik, A.G. propose apparatuses for carrying 
out the partial combustion of hydrocarbons. In 
2,715,648, H. Sachsse, T. Kosbahn, E. Lehrer suggest 
passing the hydrocarbons mixed with oxygen 
through channels in ceramic blocks so constructed 
that they impart a spiral movement to the gases 
passing through them. It is claimed that this im- 
provement allows the channels to be made larger 
than heretofore possible. In 2,719,184, T. Kosbahn 
and E. Lehrer design an apparatus to reduce coke 
formation during the partial combustion. Their 
apparatus comprises a gas distributor made of a 
heat conducting substance and containing a circu- 
lating coolant. The reaction chamber may also be 
made ef the conductive material with coolant. 

A modified type of thermal cracking is claimed 
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in 2,718,534 by F. W. Harris of the Wulff Process Co. 
A suitable hydrocarbon charge gas (methane or 
gaseous olefin) is passed through a first “regenera- 
tive mass,” the inner end of which is hotter than 
the outer, to bring the reactants up to reaction 
temperature. The charge gases are then mixed with 
hot combustion products, to provide the reaction 
heat, after which the products pass through a second 
“regenerative mass” to recover heat. Periodically 
the flow of gases is reversed. R. Mungen (2,721,227 
to Stanolind Oil and Gas Company) has designed 
an apparatus in which gaseous or liquid hydro- 
carbons are cracked on the surface of preheated, 
massive carbon. The surface is preheated to 2000°F 
by allowing an oxygen-hydrocarbon flame to im- 
pinge on it. The oxygen is shut off and cracking 
goes on until the temperature is 1600°F. The 
cracked, acetylene containing products are cooled 
rapidly by traversing a curtain of steam. (Fig. 1.) 

Higher acetylenic hydrocarbons are sometimes 
difficult to obtain. Such compounds are made ac- 
cording to J. Happel and C. J. Marsel (2,719,872) by 
subjecting a compound with at least one aliphatic 
tertiary hydroxyl group to thermal cracking in the 
presence of at least 50 mole % steam at 800°-900°C, 
with contact times less than five seconds. For 
example, methylacetylene is made from t-butyl 
alcohol. 

2. Separation, Purification, and Handling. For 
most of its uses acetylene must be quite pure, so 
that techniques for separating it from accompany- 
ing gases are important. In addition, the explosive 
properties of the compound require that special 
techniques be developed for handling it. These 
matters are the subjects of five patents. 

J. D. Christian of Monsanto Chemical Company 
(2,715,100) patents acetylene solvents such as tetra- 
hydrofuran and its mono- and di-alkyl substituted 
homologues in which the alkyl groups have 1-4 
carbon atoms. These solvents may be used for 
storing acetylene or for extracting it from gas mix- 
tures. In the production of acetylene, it is necessary 
to remove explosive acetylene polymers; this is 
accomplished by W. E. Alexander also of Monsanto 
Chemical Company in 2,715,947. The impure acety- 
lene is compressed and scrubbed with an oxygenated 
solvent for acetylene and its polymers, which sol- 
vent boils higher than water and contains not more 
than 15% water. (e.g. dimethylformamide, 8-butyro- 
lactone, etc.). The pressure is reduced on the solution 


Fig. 1. R. Mungen, Method and Apparatus for making Acetylene, 2,721,227. 


and acetylene is evolved. The remaining solution 
is distilled, taking polymers and water overhead. 
Then, the water is condensed, and the polymers 
are mixed with a high velocity jet of combus- 
tible gas for disposal. In a patent by E. Bar- 
tholomé, E. Lehrer, and L. Lorenz (2,719,601 to 
Badische Anilin und Soda-Fabrik, A.G.) acetylene 
is recovered from the gaseous product of thermal 
decomposition of saturated hydrocarbons by con- 
tacting the gas in an absorber at 2-10 atmospheres 
with an organic solvent boiling above 100°C. The 
rich solution is pumped to the top of a rectifying 
column while decreasing the pressure to atmos- 
pheric, and is allowed to flow down the column. 
Flowing countercurrently to the solvent stream is 
a gas obtained by stripping the solvent emerging 
from the column at 0.2-0.5 atmospheres and at an 
elevated temperature below the boiling point of 
the solvent. Pure acetylene is withdrawn at some 
mid-point in the column. G. A. Akin in 2,731,507, 
assigned to Eastman Kodak Co., patents a method 
for recovery of acetylene which removes the neces- 
sity of flashing acetylene from rich extraction solu- 
tions. The impure acetylene (containing ethylene) 
is contacted with a preferential acetylene solvent 
such as dimethylformamide or dimethylacetamide. 
This extract is then contacted with a hydrocarbon 
oil, such as dodecane, to remove any dissolved 
ethylene. 

The transport of highly explosive acetylene 
through pipes at super-atomospheric pressure is a 
dangerous procedure and can be accomplished only 
by using special methods, L. C. Kemp, Jr. of the 
Texas Co. in 2,730,438 minimizes the danger in such 
transport by suspending in the compressed gas 
particles of heat conductive material inert to acety- 
lene. The size range of the particles should be in 
the range 10-80 microns. The mixture is pumped at 
a velocity sufficient to maintain the solid particles 
in suspension. 

3. Preparation of vinyl monomers from acetylene. 
In this section are considered those patents dealing 
with the preparation of acrylonitrile, acrylates and 
acrylic acid, and vinyl halides from acetylene. In 
the preparation of acrylonitrile by reacting acety- 
lene and HCN over copper chloride solution, some 
tar is formed which gradually deactivates the 
catalyst. C. J. Stehman, in 2,649,418 to Monsanto 
Chemical Co., proposes to remove the tar from 
catalyst solutions by extracting the solution with 
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a liquid organic compound containing a nitro, nitrile, 
phenolic, or keto group, and which boils above 
80°C. in 2,649,472, G. H. Lovett of Monsanto Chemi- 
cal Co. details a process for obtaining acrylonitrile 
from acetylene and HCN over cuprous salt solu- 
tions, which acrylonitrile is free of contaminants 
such as chlorobutadiene, mono- and divinylacety- 
lene. The product gas from the acetylene-HCN re- 
action is partially condensed to form an organic 
phase and a water phase. Additional water is added 
to the organic phase to dissolve out the acrylonitrile 
together with some of the contaminants mentioned 
above. The combined water layers are then con- 
tacted with the uncondensed gas, whereby the con- 
taminants pass into the gas phase and an uncon- 
taminated acrylonitrile-water solution is obtained. 
Another scheme is given by G. C. deCroes and 
G. A. Akin (2,733,259 to Eastman Kodak Co.) for 
isolating acrylonitrile from other reaction products 
of acetylene and HCN. In this scheme the gaseous 
products are cooled to 20-30°C and the uncon- 
densed gases are then washed with water to absorb 
acrylonitrile. The aqueous solution is stripped with 
acetylene to remove cyanobutadiene. Pure acryloni- 
trile is recovered from this water solution by a 
series of distillations. 

In 2,734,072, C. R. Harris of E. I. du Pont de 
Nemours produces acrylonitrile by contacting acety- 
lene and HCN at reaction temperature with a 
catalyst consisting of an inactive support impreg- 
nated with alkali metal carbonates, hydroxides, 
borates, or cyanides and containing upwards of 
0.2% bismuth as Bi,O,. 

W. Reppe, W. Schweckendiek, and H. Friederich 
of Badische Anilin-und Soda-Fabrik, A. G. in 
2,738,364 patent an improved catalyst for the pro- 
duction of acrylic esters from acetylene, CO and 
an alcohol. The catalyst comprises a complex of 
nickel, quaternary ammonium radical, and a radical 
chosen from the group of halides, cyanides, and 
rhodenides. W. A. Raczynski of Hercules Powder 
Co in 2,738,368 prepares acrylic anhydride by heat- 
ing a mixture of acrylic acid, acetylene, and nickel 
carbonyl at 40°-100°C in an inert solvent (e.g. 
ethylene dichloride). Vinyl chloride is made, ac- 





cording to 2,730,555 assigned by L. Rosenstein to 
the Texas Development Corp., by charging acety- 
lene and ethylene dichloride in mole ratio of 1.0-18 
over a catalyst comprising 85% HgeClh and 15% 
KCl. Other conditions are 20-50 second contact time 
at temperatures from 200-450°F and pressures less 
than 4 atmospheres. The product is removed from 
the reactor, separated into a liquid and gas phase 
and distilled. Both the gas phase and the residual 
fraction from the distillation are recycled to the 
reactor. 

4. Miscellaneous reactions of acetylene. In 2,718, 
532 (E. M. Smolin to American Cyanamid Co.) 1,1- 
diarylethanes are prepared by reacting acetylene 
with a mono-or dialkyl substituted benzene in the 
presence of a sulfuric acid-copper sulfate catalyst. 
The sulfuric acid is preferably of 88-98.5% con- 
centration and contains about 5 wt% CuSO,. Tem- 
peratures in the range —20° to 70°C are used. The 
same author in 2,718,533 claims the use of a sulfuric 
acid-vanadium pentoxidesodium sulfate catalyst for 
this reaction. 

E. O. Box, Jr. (2,712,559 to Phillips Petroleum 
Co.) produces acetaldehyde by hydration of acety- 
lene with steam in the presence of a zinc-zirconate 
catalyst. The gas and steam are reacted at 250°- 
400°C, atmospheric pressure to 400 psi, 100-300 
volumes/volume catalyst/hr, and steam/acetylene 
ratios of 4-40. The process may be used for remov- 
ing minor amounts of acetylene from gases con- 
sisting essentially of ethylene and hydrogen. G. W. 
Conklin and R. C. Morris (2,707,714 to Shell De- 
velopment Co.) prepare propargyl sulfides and 
mercaptans by reacting an acetylenic compound, a 
carbonyl compound, and a mercaptan (or H,S) in 
the presence of a copper catalyst. Specifically, 
3,3,5-trimethyl-4-thia-1 hexyne is prepared from 
acetylene, acetone, and isopropyl mercaptan. 

Acetylene is used to improve the catalytic hydro- 
genation of CO to hydrocarbons according to W. 
Rottig (2,738,360 to Ruhrchemie Akt. and Lurge 
Gesellschaft Fiir Warmetechnik m.b.H.). When 0.5- 
10% acetylene is introduced to the synthesis gas, 
temperatures may be maintained about 20°C lower 
than usual to get the same conversion. END 
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Transfer machine for production of precision valve 
bodies with operator at the master control panel. Tend- 
ing toward automation, the machine replaces six other 
machines of various types in the production of forged 
steel valve bodies for Manning, Maxwell & Moore's 
Hancock steel valves. 





Continental Oil Co. exploration men are shown in the 
company’s new map room Vieu pictured is one end of 
the unique installation, the largest and most modern 
map room in the world. The Conoco staff finds the 
electrically-operated roller maps a big time-saver in 


making decisions on prospective ou areas 
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trenches. 





Engineers in oil-producing countries know 





chines for the job. For trenching, they specify ALLEN—a name renowned 

for reliability, freedom from costly breakdowns, and ease of maintenance 

In hot, dusty conditions, ALLEN trenchers slog on, day in, day out, stand 

ing up to years of continuous hard work—they have no equal anywhere 
Three models are available, the 12/21, the 16/60, (shown in the 


tion on the left, digging in hard sand) and the new 14/30 for med 


ALLEN 


TRENCHERS 


Illustrated catalogues and technical data on request 
JOHN ALLEN & SONS (OXFORD) LTD. e COWLEY eo OXFORD e« ENGLAND 
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By E. Lawson Lomax 


he annual reports of several of the important 


British oil companies for 1955 reveal an improve- 
ment over 1954 results. For the first time in its 
history the gross income of the Royal Dutch/Shell 


sroup of companies has risen to over £2,000 mil- 
ion; the oil products sold are now nearing 100 mil- 
Lion tons 


Net income for the year was £159,992,265, com- 
pared with the £134,474,218 in 1954, an increase of 
19%. The increase resulted from greater produc- 
tion, refining and sales as well as improved prices. 


Demand for fuel oils rose sharply in Western 
Hurope ’ 

Group dividends totaled £33,436,000, i.e, Royal 
Dutch (60%) £20,061,600 and Shell (40%) £13,- 
374,400 

Net income of the Shell Transport & Trading Co. 
vas £12,986,124 

The Capital Issues Committee has given Shell its 
consent to capitalize £ 16,350,408 ordinary shares, 
which will be allotted to ordinary stockholders 
credited as fully paid on the basis of one share 
for each £4 of ordinary stock held. 

The Group Capital expenditure during the year 
has been £283 million, making a total of £1,081 
million expended on capital account during the 
past five years. 

This was allocated as follows: 


1955 1951/55 


£m £m 
Exploration and production 124 519 
Oil refineries & chemical plants 86 311 
Marketing facilities 36 148 
Ocean-going fleets 30 79 
Miscellaneous 7 24 

283 1,081 


It is interesting to note the amounts paid by the 
Group in dividends the last two years as against the 
amounts expended on capital account: 


1955 1954 


Amounts paid in dividends £33,435,000 £26,841,299 
Amounts spent 
on capital account 


£ 283,000,000 £226,000,000 
£ 283,000,000 £226,000,000 


British Petroleum Co. Ltd.:—The gross trading 
profit of the British Petroleum group of companies 
for 1955 was £111,683,900 compared with £84,894,- 
761 for 1954. Interest on debenture stock of £976,822 
and profits from subsidiary companies resulted in 
a net income of £46,189,539. 

Amounts totalling £23,811,713 received during 
1955 in respect of sums payable to the company by 
the other Consortium companies have been credited 
to capital reserve 

The amounts written off for depreciation, etc., 
amounting to £22,143,401, were made up as follows: 


Depreciation of fixed assets: 
Land, oil wells, pipe lines, refineries, 


tank installations & buildings £11,721,739 
Tankers & auxiliary vessels 5,503,552 
Oil exploration interests 4,918,110 
£ 22,143,401 


The sales of the group during 1955 amounted to 
48 million tons 

Refinery throughput during 1955 was 29,500,000 
tons, 5,500,000 tons more than in 1954. Ths was 
mainly due to the first full-year working of Aden 
refinery and the start of the Kwinana refinery, 
together with the company’s share in the operations 
of the Abadan refinery. The throughput of the U.K. 
refineries decreased by some two million tons. The 
throughput of continental refineries was nine mil- 
lion tons, as against 8.6 million tons in 1954. 

The company has 41 tankers totaling 1,225,000 
dwt under construction. 

Burmah Oil Company, Ltd.:—Burmah Oil Co. group 
profit was £6,018,174 in 1955, an increase of £886,- 
963 over 1954. Total income after depreciation, etc., 
rose from £8,083,053 to £13,632,789, which was due 
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to a certain extent to increased dividends received 
from British Petroleum Co. Directors recommended 
a final dividend of 12.5%, to make a total of 175% 
for 1955 on the ordinary capital, which was doubled 
to £41,209,540 by a scrip issue last year. This com- 
pares with 21% paid in 1954 on the smaller capital. 

Throughput has increased at the Chauk refinery 
during the year, and additional wells were com- 
pleted to supply crude for the rebuilt refinery at 
Syriam, near Rangoon, which, in the beginning, 
will produce mainly fuels, illuminants and wax. 

Production at Nahorkatiya has increased and the 
refinery at Digboi in Assam is now running. The 
question of a new refinery to deal with the crude 
produced in excess of that capable of being handled 
by the present refinery at Digboi is being con- 
sidered, as is the question of the formation of a 
rupee company with Indian participation to take 
over the development of the Nahorkatiya field. 

The Sui gas field was producing natural gas at 
the rate of 15 mmcef daily at the end of 1955, and 
this production is expected to reach 40 mmecf per 
day by the end of 1956. A contract has been let 
for the laying of a further 15-inch pipe line from 
this field to Multan in the Punjab, a distance of 212 
miles. 

Work on this line will be commenced during this 
year and it is expected that after the completion 
of this length it will be extended a further 200 miles 
to Lahore. 

The company’s activities are spread over Pakistan, 
India and Burmah, which situation is inclined to 
make them somewhat complicated at times. 


Lobitos Oilfields Ltd.:—Profit before taxation of 
Lobitos Oilfields Ltd. amounted to £714,770; after 
provision for taxation and adjustments, profit 
amounted to £440,355. Interim dividend was 6%, 
final dividend was 8% and a special distribution of 
2% out of realized profits on investments was recom- 
mended. The same rate of interest has been paid 
over the past two years, but in 1954 it was on £3 
million and in 1955 on £3,638,462. 

Crude oil production was 522,719 tons compared 
with 490,338 tons for 1954, an increase of 6.6%. The 
Peruvian company’s share from areas of joint de- 
velopment was 124,548 tons, so total crude oil was 
647,267 tons. 

Increase in production came from El Alto field, 
resulting from new discoveries and completion of 
deep wells. Loss on trading in refined products in 
Peru of £149,000 in 1954 was changed to a small 
profit in 1955, because the Peruvian government 
allowed price increases on gasoline, kerosine, diesel 
oil and fuel oil. 

The refinery at Ellesmere Port processed 188,690 
tons of oil, an increase of 10,890 tons over the 
previous year. 

The company now holds £518,239 ordinary stock 
in Anglo-Ecuadorian Oilfields Ltd. which, for the 
year ending March 31, 1955, showed profits before 
U. K. taxation of £628,883. Accounts for March 31, 
1956, are not yet available. 

Trinidad Central Oilfields Ltd.:—Trading profit of 
Trinidad Central Oilfields Ltd. has been maintained 
for the year due to better quality of oil and higher 
prices, although production has decreased by 8% 
compared with 1954. 

An interim dividend of 10%, less tax, was paid 
Dec. 9, 1955, and on May 24, 1956, a final dividend of 
37.5% (making 47.5% for the year) was agreed on 
at the general meeting. These are the same dividends 
as those paid last year. 

The balance carried forward was increased from 
£104,056 to £157,233. 


Canadian Eagle Oil Co.:—Canadian Eagle has an- 
nounced a div... of 1/9d. per ordinary no-par- 
value share for 1955. This dividend is to be paid 
on an increased capital of £7,532,532, making the 
total ordinary capital £30,130,128. Consolidated net 
profits were less at £7,704,149 after tax, compared 
with £8,004,066 last year. 


Trinidad Oil Co. Ltd.:—The Trinidad Oil Co. Ltd. 
(formerly Trinidad Leaseholds Ltd.) has announced 
an interim dividend of 3d, free of income tax, per 
5/-unit of stock in respect of the year ending June 
30, 1956, payable to members registered on the books 
of the company at the close of business on May 18. 


Manchester Oil Refinery directors reported a 
1955 net profit of £70,058 compared with £126,773 
in 1954. An interim ordinary dividend of 4% has 
been paid and the directors recommended the pay- 
ment of a final dividend of 842% less income tax. 





Horace Stephen Gibson was appointed a Knight 
Bache.or in the Birthday Honors. He has been managing 
director of the lraq Peiroleum Co. and associated com- 
panies since 1950. Ajter serving in World War I in 
France and in the Near East, he took his degree in 
mechanical science at Cambridge, afterwards joining the 
then Anglo-Persian Oil Co., becoming general fields man- 
ager in 1945. He is well known for his pioneer work on 
the production of oil from limestone reservoirs, and was 
president of the Institute of Petroleum from 1952 to 1954. 


New U. K. Drilling Company Formed 


A new company, Brantly-Morrison International 
Drilling, has registered as a private company with 
capitalization of £100,000 (about -$280,000). Re- 
ported to have U.S. and U. K. financing, the com- 
pany is engaged in drilling and exploration, but no 
particular areas are reported as having been 
selected. 


To Build Rubber Plant 


Esso Petroleum Co. Ltd. will build the first full- 
scale plants in the U.K. to make synthetic rubber on 
a site adjacent to the Fawley refinery. Plans are 
now well advanced for constructing a plant to pro- 
duce butadiene from refinery gases in sufficient 
quantity to supply the requirements of the new 
rubber factory. 

The unit will be part of a £9 million chemicals- 
from-oil plant which is scheduled for completion in 
1958. It will process crude naphtha to produce 
ethylene, propylene, butylene and butadiene. In 
addition to these petrochemical intermediates, Esso 
will manufacture liquid products suitable for the 
manufacture of resins, paints, etc. 

In addition to Esso’s venture into the petroleum- 
chemical industry, other schemes in this direction 
are well advanced. At its Wilton Works, LC.I. is 
building a second thermal naphtha cracker which 
will double the plant capacity to 200,000 tons 
throughput per annum. A 10,000-ton synthetic rub- 
ber plant is also being built, which will be supplied 
with butadiene from the cracking plant. This scheme 
is due for completion in 1956 at a cost of £5 million. 

A project is in band at L.C.1.’s Billingham factory 
for the manufacture of ammonia from heavy oil. 

Other projects which have been reported pre- 
viously in WorLp PeTroLeum are the developments at 
the British Hydrocarbon Chemicals plant of British 
Petroleum Co., Ltd. at Grangemouth as well as the 
developments being carried out by the Shell Chemi- 
cal Co. 

In all, these various developments will cost more 
than £30 million in the next three years. 


BP To Supply 
British European Airways 


The British Petroleum Co. has been awarded a 
contract to supply all the aviation fuel requirements 
of British European Airways Corp. for the next 
three years. The contract covers over 60 airfields, 
mainly in Britain and on the continent, and is esti- 
mated to be worth approximately $23 million. It 
calls for the supply of nearly 3,500.000 barrels of 
aviation fuels, of which about 2,800,000 barrels will 
be turbine fuel and approximately 650,000 aviation 
gasoline. 
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REFLEX LEVEL GAGES 
The “K"" Type Reflex Level 
Gage has the following 
outstanding advantages :— 


Single row of tightening 
bolts. free from 
distortion. Glass 


removed. Gage bod 
turnable, free te epee 
and easily removed. 


SEATLESS PISTON VALVES 


The Klinger Seatless Piston Valve operates 
on an entirely different principle from the 
usual type of seating valve. It consists basi- 
cally of a finely ground piston, operated by 
the valve spindle and hand wheel, and 
moving through two or three non-metallic 
resilient valve rings, capable of resisting 
steam, oil and most fluids at high tempera- 
tures and pressures, and separated by a 
ported lantern bush. It is made in a great 
variety of sizes and designs, to suit all pur- 
poses, and has the following advantages :-— 
No seat—consequently no regrinding. 
Can be serviced in the line. Un- 
affected by wiredrawing. Unaffected 
by throttled use. 





SLEEVE-PACKED COCKS 


In the last quarter of a century 
Klinger Sleeve-Packed Cocks have 
steadily replaced the old-fashioned 
asbestos-packed cocks with their 
limitations of working pressure, 
difficulty of repacking, and tendency 
to jam. They are available in a wide 
range of designs and sizes 
for all purposes, and with 
the following advantages :— 


Renewable “Klingerit” 
ing sleeve. Retighten- 


ng during use. Parallel- 





INSTALL 
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Write to your Klinger for \ She | 


descriptive leaflets and 


FITTINGS 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 

Cables : Klingerit Agents throughout the world Telephone: Foots Cray "777 

MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 

SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBES [OS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A. 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 

5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 95, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 


Telephone: WILBANK 3/8! Cable: ROBCO Telephone: HOBOKEN 2-7915 Cable: KLINGDALE 
Bromches et: SYDNEY, HALIFAX. OTTAWA, TORONTO, HAMILTON, 
WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY. Distributors and Agents in principal cities. 
G10/56/3F 
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Latin American Oil News 





U.S.S.R. Barter Offer 


Premier Bulganin stated recently that the USSR 
should have “very extensive relations (with Latin 
America) in petroleum, mining and electrical 
power.” A previous statement to Mexico offered 
tussian petroleum equipment and products in ex- 
change for coffee, sugar and fruits 


Venezuela Accepts Concession Bids 


Concession bids were accepted in Venezuela on 
June 9 when 11 lots, covering about 271,810 acres 
in Lake Maracaibo, were opened up. 

Some 25 companies have been awaiting a chance 
to bid on Venezuelan concessions and an‘ undeter- 
mined number of these handed in their sealed final 
bids. The 11 concessions are all for exploitation and 
therefore not subject to the 50% reduction which 
automatically occurs under Venezuelan law when 
exploration concessions are converted. The mini- 
mum price per hectare was 4,000 bolivares, which 
averages $483.20 per acre. Since each concession 
was about 24,710 acres, thé minimum was around 
$12 million. Bids undoubtedly exceeded this mini- 
mum, however, because the area adjoins producing 
areas held by Shell and Creole companies. 


Mexican Pipe Line Construction 


A number of oil pipe line ventures are being com- 
pleted in Mexico. A 50-mile crude oil line of 16 
inches diameter and running from Angostura to 
Veracruz port is to be completed this year. The 
capacity is to be 25,000 b/d. A 304-mile products 
pipeline of 12 inches diameter is being laid from 
Tampico to Monterrey, to have an initial capacity 
of 25,000 b/d. The line is so built that the capacity 
can be doubled. 

The line to Monterrey is awaiting the completion 
in June or July of terminal storage facilities at 
Monterrey. When built, the line is expected to solve 
severe distribution problems, which have seen 
Pemex carrying 50% of its products sold in Monter- 
rey by “expensive” railroad. 

A new line from Poza Rica to Atzcapetzalco, of 
4.5 inches diameter, has been laid to carry 3,000 b/d 
of propane. An 18-inch line to carry 115,000 b/d of 
crude runs from Poza Rica to Atzcapetzalco. The re- 
finery at Atzcapetzalco is being built up to double 
its capacity to 100,000 b/d. A trans-Isthmus pipe 
line, from Minantitlan to Salinas Cruz, is being 
doubled to carry 30,000 b/d. 


Texaco Purchase Disputed 


The Texas Company’s purchase of Trinidad Oil 
Ltd. for $176 million aroused strong opposition in 
the British Parliament. The Trinidad company had 
production of 18,735 b/d in May of this year and 
refined about 76,479 b,d in 1955. It markets with 
Caltex in England. The company’s chairman stated 
the sale was in the best interests of British colonial- 
ism and that Trinidad Oil alone did not have the 
financial strength necessary to a proper expansion 
in keeping with growing oil demand. The sale was 
approved by the British Parliament during late 
June 


May Admit Foreign Companies 


Col. Janary Nunes, president of Petrobras, the 
Brazilian Government oil monopoly, is pleading for 
two more years for Petrobras to show what it can 
do, in a recent report 

After that, he says, the basic petroleum legislation 
could be re-examined if Petrobras has not solved 
its major problem of finding more crude petroleum. 
He said that Brazil plans to export much of her 
valuable high-paraffin crude oil, which is worth 
$4.50, and use imported oil at $3 a barrel, as a way 
of saving dollar exchange. He also pointed out 
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Mataripe refinery in Sao Salvador is to be increased 
by 1958 to 37,000 b/d throughput, using 15,000 b/d of 
Bahia crude for lube oils and paraffin. 

The well at Nova Olinda will be a pumper, as are 
most oil wells, for oil rose to 2,400 meters, and the 
depth was 2,757 meters, according to Col. Nunes. He 
further stated that feelers have been made to foreign 
oil companies to carry on oil well drilling programs, 
with payment on a footage basis or on a crude oil 
royalty basis. 

Other points made were:—Brazil’s refineries are 
saving $20 million a year in U. S. dollars in foreign 
exchange. By 1960, some 200,000 b/d of crude is to 
be refined in Brazil. Artur Bernardos (Cubatao) 
refinery had a profit last year of CR$480 million 
on a cost of CR$2 billion. 

The 1956 profit of Petrobras is estimated at 
CR$3.5 billion, much of which is to be used for ex- 
ploration and development. The company plans to 
double its capitalization by another CR$8 billion. 


Brazil’s Productive Capacity Raised 


Footage drilled in Bahia Reconcavo this year to 
April 30 totals 64,126 ft. Total drilled to date (since 
1939) is 890,369 feet. 476 wells have been drilled, of 
which 301 are producing oil, 35 gas and 101 are dry. 
14 are to be injected with salt water to maintain 
pressure in Dom Joan field. Eight fields in the Bahia 
Reconcavo area are producing oil, two natural gas. 
Reserves are given officially as 255,000,000 bbls. 
Petrobras plans to drill over 80 wells this year, 
using 16 rigs. The productive area of Candeias field 
was extended when oil was found in April at 5,200 
ft. in exploratory well 96, thought to be outside the 
field limits. 

On May 10, President Kubitscheck inaugurated 
the 32.4 mile pipe line connecting Catu, Mato de Sao 
Joao, Pojuca and Candeias fields to Mataripe re- 
finery. Capacity is 12,000 b/d. It can be raised to 
22,000 b/d. A marine terminal on Madre de Deus 
Island will be completed in June and will allow 
3,000,000 barrels of crude to be shipped to southern 
refineries this year. 

Five experts from Seismograph Service Corpo- 
ration reached Belem for Petrobras in May. 


Siboney Name Changed 


Siboney Development and Exploration Co. has 
changed its name to Siboney-Caribbean Petroleum 
Co. The announcement stated that the new name 
would more closely identify the business. 


NICHOLAS J. CAMPBELL, JR. has been elected 
a director of Creole Petroleum Corp. May 1. 

Mr. Campbell succeeds Mr. Lloyd G. Smith who 
retired as a vice president and director on April 30 
after 43 years service. 





Nicholas J. Campbell 





The first Central American oil well to establish that 
petroleum exists in the area is located deep in the Costa 
Rican tropical jungles near the Panama border. The 
well, pictured above, is the Cocoles #1 well, of the 
Union Oil Co. of California, which has good oil shows 
following the drilling of four dry wells at a cost of $5 
million. The company is preparing to drill other wells 
immediately to test the extent of the oil field. Drilling 
operations are hindered by heavy tropical downpours 
that often isolate the well from civilization for weeks 
at a time. 


Venezuela Drilling 


A total of 1,148 wells were drilled in Venezuela 
during 1955 for oil and gas, according to reports 
reaching official U. S. channels. 


OIL GAS DRY TOTAL 
a oe Se i ee 

Creole 110 «13 2— ' 2 2 
Mene Grande 215 20 3 : 3s Bs a 
Shell group 349 5 — 1 3 4 362 
Sinclair 29 8 i — 4 6 48 
Texas 17 i—_—-— 4 2 24 
Mercedes 33 4 l1— 13 66 
Socony 40 i-—-—_—- — 2 43 
Atlantic 18 5 —- — ll 2 56 
Phillips 47 1 — 1 1 — 50 
Richmond 53 —- — — 1 — 54 
Pantepec 9 - —- —- —- = 9 
Talon 12—- —- — 2 1 15 
Core —_——_—— — —_ 1 1 

Total 932 58 7 3 59 89 1,148 

NOTE: A—Development 

B—Wildcat 


New Procon Subsidiary 


Procon Inc. has announced formation of a new 
subsidiary, Procon International, S.A., to handle 
its petroleum process construction activities outside 
the United States. 

The new corporation’s first major assignment is 
to construct all facilities for a 20,000 b/d refinery 
in Cuba for The Texas Co. The firm will have head- 
quarters in Chicago and a branch office at Santiago 
de Cuba. Activities will be mainly in South Amer- 
ica. 


Argentina Pipeline Capacity Up 


To increase transportation facilities for the 
Mendoza crude oil production, Y.P.F. has decided to 
add to its oil pipe lines from Tupungato-Agrelo and 
Barrnacas-Lujande Cuyo another line from Barr- 
nacas to Palmira with a length of 22 miles. This will 
reduce rail transpcrtation by 1 to 2 days, increas- 
ing tank wagon capacity to the San Lorenzo re- 
finery by 15 <o 20%. 
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BP DRILLS 1,000,000 FT. IN BRITAIN 


TWENTY YEARS AGO The British Petroleum 
Company started the search for oil in Britain 
and began production in 1939 to make a timely 
addition to wartime supplies. Now more than 
a million feet have been drilled in Britain by 
the BP Group. 

Two of our producing oilfields were dis- 
covered since the war. These are at Plungar in 


Leicestershire and Egmanton, Nottinghamshire. 

In 1955 some 394,000 barrels of crude oil 
came from Britain’s 223 producing wells—most 
of them in the Nottingham area—bringing up 
the total quantity produced from English oil- 
fields to 6,750,000 barrels. A very worthwhile 
contribution to Britain’s ever-growing need for 
oil and oil-products. 


The BP Shield is the symbol of the world-wide organisation of 


The British Petroleum Company Limited 


BRITANNIC HOUSE * FINSBURY CIRCUS * LONDON, E.C.2 
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Canadian Pipe Line 
Construction Rising 


A round-up of oil and gas pipe line projects 
planned or under way in Canada indicates this is 
likely to be “quite a year.” 

Trans-Canada Pipe Lines Ltd. got started in June 
on construction of the Alberta-Winnipeg leg of a 
natural gas line destined for Ottawa 

Westcoast Transmission Co. is stepping up work 
on its gas line from Peace River area to Vancouver. 


The company aims at start of carrying gas in 1957. 
The cost is $153 million. 

Northern Natural Gas Co., Omaha, has proposed 
n Alberta to Edmonton to Montana to St. Paul, 
Minn. line 

Britalta Petroleum Ltd. hepes to build a pipe line 
from the Alberta border to supply gas to Swift Cur- 

Moose Jaw and Regina, Sask. 

Cremona Pipeline Ltd., a subsidiary of Home Oil 
Co., a leading Canadian independent, has approval 
from the Conservation Board for an oil pipe line 
from Sundre-Westward Ho-Harmattan field to Cal- 
tary. Cremona was in competition with Hudson’s 
Bay Oil and Gas Co. and Pembina Pipe Line Co., 


which proposed lines to Edmonton. 

Hydrocarbons Pipeline Ltd., a subsidiary of Cana- 
dian Hydrocarbons, Ltd., of Winnipeg, expects to 
build a $35 million 800-mile system to carry oil and 

as products from Alberta to Manitoba. The line 
would start near Edmonton, go through Saskatoon 
and Brandon to Winnipeg. 

Canadian Gulf Pipeline Co. is proposing a $736,000 
pipe line of 35 miles from Drumheller oil field North 
to Big Valley to connect with existing Gulf pipe 
line to Edmonton. Canadian Gulf Pipeline Co. also 
is proposing a seven-mile line from the Burbank 
field, five miles north of Red Deer, and Joffre field 
to join a line to Interprovincial at Edmonton. Three 
other companies have conflicting proposals. 

Westspur line in Saskatchewan is to start early 
in June. Sturgeon Lake line in Alberta’s Peace 


River area is another project. Interprovincial Pipe 
Line Co. has agreed with British American for ex- 
tension of its line from Edmonton 150 miles to 
Clarkson, Ontario, where British-American has a 


efinery 
Two proposals to construct pipe lines in south- 


ern Saskatchewan are being considered by the Oil 
ind Gas Conservation Board. South Saskatchewan 
Pipe Line Co. of Regina has applied for a permit to 


construct a line from the Dollard to Cantuar oil 
field in southwestern Saskatchewan which connects 
with an existing line running from Cantuar to Re- 
ina 

Royal Pipe Lines Co. Ltd. of Regina, plans a 
collecting lateral system from the Cantuar-Foster- 
ton-Success-Battrum field area, and a trunk line 
from an intersection with the lateral at the Dollard 
field easterly to the Midale field area, and then 
northerly to make connection with the Interprovin- 
cial Pipe Line System at Glenavon, covering some 
288 miles in total length. 


Canadian Kellogg-Toronto tron Works 


A new company, T. I. W. Western Ltd., has been 
formed by Toronto Iron Works Ltd., and Canadian 
Kellogg Co. Ltd. The new firm will incorporate 
the former Canadian Kellogg manufacturing shops 
in Edmonton. Toronto Iron Works will service its 
western customers through the new company on the 
fabrication of both storage tanks and various lines 
of steel and alloy-steel plate products. All fabricat- 
ing services introduced by Kellogg will be con- 
tinued and the present Edmonton facilities wiil be 
expanded to permit the fabrication of the additional 
products required to accommodate Toronto Iron 
Works’ western clients. 

G. E. Ellsworth is president, D. W. Champlin, 
vice-president; and R. T. Valentine general man- 
ager. The present staff at Edmonton will be retained. 
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Parliament Approves 


Trans-Canada Loan 


The world’s largest pipe line has finally received 
a loan from the Dominion government. The loan 
will cover 90% of the cost of construction (up to 
$80 million) of the 34-inch line from Alberta to 
Winnipeg. The liberal government of Prime Minister 
St. Laurent faced a stormy session in Parliament 
which included charges of selling out of Canadian 
interest to Americans. The rule of closure was in- 
voked by the government several times to limit de- 
bate for the first time in 24 years. 

Trans-Canada, headed by N. E. Tanner, president, 
was ready to move immediately when the loan ap- 
proval was received Wednesday, June 6th, only a 
few hours before the deadline. Six spreads are in 
operation, each with about 250 men laying around 
a mile of pipe a day. The line should arrive on the 
target date of October 31 to Winnipeg. 

About 1,000,000,000 cubic feet will be required just 
to fill the line to Winnipeg. Initial market in Winni- 
peg, the first stop in Trans-Canada’s way to Eastern 
Canada, will be around 21,000,000 cubic feet, far 
below the 640,000,000 cubic feet petential of the line, 
and far below the announced market of 300,000,000 
cubic feet which Trans-Canada has signed or has 
in prospect in eastern Canada. 

These larger markets cannot be reached, however, 
until the remainder of the 2,250-mile line is built, 
and there are large obstacles still in the way. One 
of these is the pending Federal Power Commission 
approval of Trans-Canada’s building an export line 
into the U. S. for sale of 200,000,000 cubic feet daily 
to Midwestern Gas Transmission, a subsidiary of 
Tennessee Gas Transmission. Local gas and coal 
companies are fighting the approval, without which 
the commercial feasibility of constructing the line 
across the sparse markets of central Canada to the 
East is dubious. 

The next step, however, seems to be assured. A 
crown corporation will build the 675-mile stretch 
to Ontario, with money contributed by the Federal 
and provincial governments and the line leased to 
Trans-Canada. 

Producers within Canada will receive 10% cents 
per mef at the wellhead. Bindloss field will supply 
enough gas for the first year, with sufficient pres- 
sure to carry to Winnipeg. 


Canadian Crude Runs To Stills Up 


Crude received for refining in Canada during the 
months of March amounted to 17,123,257 barrels, ac- 
cording to the Canadian Petroleum Association. De- 
ducting closing inventories for the month, this 
leaves a total of 16,669,201 barrels consumed, allow- 
ance made for storage losses in a few instances. 

The amount consumed is estimated to have de- 
creased slightly in April, to 16,367,000 barrels. Dur- 
ing May and June amounts rose sharply, according 
to CPA estimates, to 18,582,500 barrels and 19,179,000 
barrels respectively. 

Of the March total runs, 9,765,553 barrels came 
from Canadian fields. The remainder was imported, 
principally into the big refining provinces of Quebec 
and Ontario. Receipts from foreign sources were 
mainly from Venezuela, which furnished 15,667,363 
barrels during the month, while the Near and Mid- 
dle East furnished 1,151,092 barrels. Trinidad fur- 
nished 11,916 barrels and the United States furnished 
427,333 barrels. 


New Petroleum Regulations 
in Saskatchewan 


‘A revision and consolidation of the Petroleum and 
Natural Gas Regulations under the Mineral Re- 
sources Act has been published in the Saskatchewan 
Gazette No. 17, Vol. 52, dated April 29, 1956. The 
regulations are a complete consolidation of all the 
old regulations governing the disposal of petroleum 
and natural gas rights. Every oil and gas operator 
in the province will be provided with a copy of the 
regulations, according to J. H. Brockelbank, min- 
ister of natural resources. 

The new regulations are divided into 8 parts, ac- 
cording to the industry phase to which they per- 
tain, covering exploratory permits, drilling reserva- 
tions, leases, etc. 


Canadian Income Taxes 
(Continued from page 69) 


There is, however, no provision for depletion based 
on cost. 

An operator is defined as one who has an interest 
in the proceeds of production from an oil or gas well 
under an agreement which provides he shall share 
in the profits remaining after deducting the costs of 
operating the well. Under this definition taxpayers 
in receipt of income in the form of gross royalties 
are classified as non-operators, whereas taxpayers 
who have a direct working interest in oil or gas 
wells, or who have income from carried interest or 
net royalty interests, are considered to be operators. 

The rates of depletion are 25% in the case of non- 
operators and 33!4% to operators. In arriving at 
profits subject to depletion for operators, the De- 
partment of National Revenue has contended that 
the revenue from all wells must be grouped and all 
drilling and exploration expenses (productive or 
non-productive) which have been claimed in arriv- 
ing at taxable income must be deducted from this 
total. This interpretation has the effect of denying 
depletion in the case of operated wells until all 
drilling and exploration expenses in all areas have 
been deducted and in effect postpones the depletion 
allowance indefinitely for those companies which 
are spending a large part or all of their income on 
drilling and exploration activities. 

Some operators feel that the Department's inter- 
pretation is incorrect and that a correct interpreta- 
tion of profits subject to depletion is the profit from 
each individual well after deducting the drilling 
expenditures applicable to that well only. Notwith- 
standing efforts by the Department since 1950 to 
tighten the depletion regulations, it is felt in some 
legal circles that the Court’s decision may be the 
basis of successfully claiming well by well depletion 
in years subsequent to 1950. However, this is a mat- 
ter which will only be decided by reference to the 
courts. 

There can be no doubt that the Department of 
National Revenue’s interpretation of the depletion 
regulations, together with the lack of cost depletion, 
results in a much less generous depletion allowance 
in Canada than is available under United States law. 

As far as Canadian taxation is concerned, oper- 
ating results in Canada of both Canadian and United 
States corporate operators receive identical treat- 
ment. A United States operator receives the same 
allowances for United States tax purposes as though 
his Canadian expenditures were being made in the 
United States and therefore, until such time as his 
cumulative Canadian income exceeds his cumulative 
Canadian expenditures, Canadian income taxes are 
not relevant. However, after the United States op- 
erator becomes liable for taxes in Canada, his total 
tax bill will probably be somewhat higher as a re- 
sult of less favorable Canadian depletion allowances. 

The information contained herein has referred 
entirely to corporations. 


Eprror’s Note: Canadian income tax law has been re- 
cently changed to keep the absorbed company alive for 
tax purposes and permit deduction of its exploration ex- 
penses from taxable income, a modification often sug- 
gested within Canada. 


Canadian Mud School 


Drilling, production and mud engineers from Im- 
perial Oil, Ltd., Texaco Exploration, Stanolind Oil 
and Gas and Shell Oil, spent the week of May 7 at- 
tending a “Mud School” conducted jointly by Oil 
Base, Inc., Compton, Calif., and Pacific Western 
Mud Service, Ltd., Canadian distributor. Classes 
were held at Pacific Western’s labs in Calgary. 
Jack Long, vice president of Oil Base, conducted the 
series of lectures, assisted by Clint Buffington, chief 
engineer of Pacific Western. 


Imperial To Build in Edmonton 


Imperial Oil Ltd. will build a $1 million office 
building in Edmonton to house its pipe line pur- 
chasing, medical and Alberta marketing staffs. 

Construction of the three-story structure on the 
southwest corner of 109 Street and Kingsway will 
begin immediately. It is expected to be completed 
in the fall of 1957. 
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...OR SHALLOW! 


WITH RUGGED 


LEEC. MOORE 


CANTILEVER MASTS 


There is a size for every depth re- 
quirement; from small doubles masts 
for shallow work up through the 
large heavy-duty sizes for record 


breaking depths. 


LEE C. 


CORPORATION 


TULSA : SHREVEPORT : GREAT BEND : CASPER : NEW ORLEANS 

CENTRALIA : DALLAS : HOUSTON : MIDLAND : PITTSBURGH 

EXPORT OFFICE: —ROOM 624, INTERNATIONAL BLOG , 630 5TH 
AVE... NEW YORK 2 NEW YORK 

FOREIGN LICENSED MFR L WELL ENGINEERIN 


CHEADLE HEATH TOCKPORT., ENGLANI 
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In drill collars - 
QUALITY 


_ high 
physicals 


precise 
. Atevery step machining 
Baash-Ross Drill Collars 
are built to the highest standards 
in the industry 
— your assurance of lowest cost 
per foot of service! 
rigid 
inspection 
BAASH-ROSS TOOL COMPANY 
DIVISION OF JOY MANUFACTURING COMPANY 
Los Angeles, Calif. « Houston, Texas « Odessa, Texas « Oklahoma City, Okla. + Casper, Wyo. + Olney, Ill. +» Edmonton, Alb., Canada + New York City 
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For extra-effective treatment, experienced Dowell engineers formulate Acid Petrofrac to combine acidizing and fracturing benefits. 


This treatment packs a one-two punch 


Fracturing and acidizing at the same time, Acid Petrofrac* delivers 
a two-way attack. Excellent sand-carrying properties permit deep 
penetration, while the high acid content dissolves soluble portions of 
the formation. The result . . . increased permeability. 


Experienced Dowell engineers tailor each treatment after considering 
well and formation characteristics. This means greater production 
return for your well investment dollar. Get the fine service that this 
investment deserves. Call Dowell for your next well. 


*Service Mark of Dowell Incorporated 


services for the oil industry 


A Service Subsidiary of The Dow Chemical Company 
DOWELL INCORPORATED « TULSA 1, OKLAHOMA 
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PROCESS CORPORATION 


Pioneer in Catalytic Processes 
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CROWN CENTRAL REFINERY 





Crown Central Petroleum Corporation’s new Houdriformer at its Pasadena 
Refinery near Houston, Texas is designed primarily for upgrading naphthas 
to produce high octane motor gasoline. Further processing makes possible 
the commercial production of aromatics and aviation blending stocks. 


A feature of the Crown Central catalytic reforming unit is a “‘guard 
case” to desulphurize and pre-treat charge stocks. This small reactor is an 
integral part of the Houdriformer unit and strips the stock of contaminants, 
thereby eliminating the need for complicated pre-treating processes. 


A new brochure on the Houdriforming Process is available on request. Write 
to: Houdry Process Corporation, 1528 Walnut Street, Philadelphia 2, Pa. 
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PLANT CONSTRUCTION 
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ASHMORE, BENSON, PEASE & 
COMPANY undertake plant erec- 
tion to clients requirements in any 
part of the world. They have under- 
taken complicated pipework in a 
variety of metals to standards in 
excess of Lloyds Class | and the site 
construction of vessels in mild, 
stainless and special steels. 


Ashmore, Benson, Pease & Company 
are members of The Power-Gas 
Group which designs, manufactures 
and erects plant for the iron and 
steel, gas, chemical, petroleum, oil 
milling and oils and fats industries. 
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ASHMORE, BENSON, PEASE & CO 


(MEMBER OF THE POWER-GAS GROUP) 


STOCKTON-ON-TEES 


AUSTRALIA 


CANADA 


INDIA 


AND LONDON 


FRANCE SOUTH AFRICA 
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Fly United 
to Chicago 
and the 
Convention! 


American Petroleum Institute 
Chicago, November 12 to 15 


Save time, arrive fresh and relaxed, 
fly United Air Lines direct to 
Chicago and the convention. Choose 
from either of two fine services: luxu- 


rious First Class with delicious meals 
aloft, or low-cost Air Coach with ex- 
clusive 2-abreast seating comfort. A 
round-trip discount is available on 
all First Class flights, plus an eco- 
nomical half-fare family plan. Con- 
venient round-the-clock schedules 
link 80 U.S. cities coast to coast. 
Holiday Vacations in Chicago! 
As part of your trip, enjoy a special 
United vacation, 2 to 4 days as low 
as $13.50, plus tax, including hotel, 
sightseeing, entertainment! 


Contact your nearest United 
Ticket Office! 


AIR LINES 








William K. Warren 


WILLIAM K. WARREN has been elected a di- 
rector of Gulf Oil Corp. In 1916, Mr. Warren had 
worked for the Gypsy Oil Co., then a subsidiary of 
Gulf. He left to found and develop Warren Pe- 
troleum, which merged this year with Gulf. 


MARVIN A. BOMER has been elected a vice 
president of Eastern States Petroleum Co., Houston. 
He is general manager of refineries. Ray G. Gran- 
lund was named senior vice president. Edward J. 
Fourtiq was named vice president in charge of pe- 
troleum sales. 


T. RIEBER has been elected to the newly-created 
office of chairman of the board of Barber Oil Corp., 
and vice president James H. Durbin succeeds Mr. 
Rieber as president. 

Mr. Rieber will continue to be the chief executive 
officer of the corporation and Mr. Durbin will direct 
and coordinate operations and administration. Mr. 
Durbin was a director and officer of American Re- 
publics Corp. for many years and was its executive 
vice president when it was dissolved in March, 1955. 
Since then he has been a director and vice presi- 
dent of Barber. 

The stockholders of Barber re-elected all direc- 
tors at their annual meeting in Wilmington. 


CLAUD B. BARRETT has been elected a direc- 
tor of The Texas Co. Mr. Barrett, who is vice pres- 
ident for the company at Houston, was formerly 
vice president in charge of domestic sales. He 
joined the company a; a salesman in Atlanta in 
1927. In August, 1938, he was named manager of 
the southern territory at Houston. In September, 
1953, he was elected vice president in charge of 
comestic sales with headquarters in New York, 
and became vice president at Houston in Janu- 
ary, 1955. 





Claud B. Barrett 






Albert F. Lager 


ALBERT F. LAGER has been appointed resident 
manager of the Oasis Oil Co. of Libya, a wholly- 
owned subsidiary of the Ohio Oil Co. 


SERGE JURENEV has been appointed chief 
economist and assistant to the president of Conti- 
nental Oil Co. He was formerly assistant to the 
board chairman. He joined the company in 1942. For 
a time, Mr. Jurenev was consultant to the Paley 
Commission of the Cabinet Committee on Energy 
Supply and Resources. 


JAMES H. GARDNER, JR., has been appointed 
representative at Wichita, Kansas, for Garvey Drill- 
ing Co., Mr. Gardner was formerly with L. B. Jack- 
son Drilling Co. at Tulsa and prior to that was 
active for nine years in the oil investment field. 


K. E. BEALL, vice president, economics depart- 
ment, has been appointed vice president and pe- 
troleum co.sultant of Phillips Petroleum, reporting 
to the executive steff. C. E. Turner has been pro- 
moted to manager of the economics department. 


WILLIAM C. TALBERT has been promoted to 
the newly-created position of assistant export sales 
manager of Mission Manufacturing Co. Leaving 
New York June 28, he will be stationed at Mission’s 
London office, 17 Hanover Square, W.1, and will 
work directly with R. L. (Jack) Faris, Mission’s 
export sales manager. 

This appointment is another step in the continu- 
ing expansion of export activity by Mission. Other 
recent steps have included the formation of Mission 
Manufacturing Co. Ltd., with offices in London, 
England, and plant at Belfast, Northern Ireland. 





William C. Talbert 
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Spence cobalt and molybdenum 
oxides on alumina catalyst is a sulphur 
resistant hydrogenation catalyst which is 
being used in increasing 
quantities at refineries throughou! ‘~ 
the world. It is a robust os si 
catalyst of high activity, proven by years , , 


of service on a commercial scale 


Hydrofining unit, 

Esso refinery, Fawley 
one of the many plants 
sing Spence catalyst 
Photo by courtesy of Esso 


Petroleum Company 
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— or they can be reasonable. 
Experience and sound judgement 

: permit cost cuts in the right places. 

Companies who invest their exploration dollar with Petty 

are assured of getting the lowest cost per survey mile 

consistent with highly accurate interpretations. 

This result is a matter of pride with Petty’s loyal crews. 

More than 42% of the key men have been with Petty for over half 

the company's 31 years. 

Petty is the oldest exploration geophysical company in continuous operation. 
Wherever you search for oil 

— in the jungles or in the desert — on shore or off 

— Petty can give you the most for your exploration dollar. 


Petty 





GEOPHYSICAL f/f ENGINEERING Co. 


SAN ANTONIO 5S, TEXAS 
District Offices: Houston, Tulsa, Casper, Billings, Lafayette, Odessa 


SEISMIC GRAVITY MAGNETIC SURVEYS 
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T. C. Lemcke 


New Reed Roller Bit Representative 


T. C. Lemcke has been named technical represen- 
tative of the Reed Roller Bit Co. in London. Mr. 
Lemcke is now making a four months trip to oil 
operations in the Near East and Middle East. He 
and his family will take up residence in London 
in mid-summer. 


Singer B. Irelan 


Singer B. Irelan, 67, a director of Cities Service 
Co. and president and a director of Cities Service 
Oil Co. (Del.), died June 18 following a brief illness. 

He had been associated with Cities Service since 
1909 and was one of the nation’s outstanding figures 
in the electric utility, petroleum and natural gas in- 
dustries. 

Mr. Irelan was also president and a director of 
Cities Service Oil Co. Ltd., Cities Service Gas De- 
velopment Co., Cities Service Production Co. and 
Cities Service Pipe Line Co. & Lafitte Oil Traders, 
Inc. He was also executive vice president and gen- 
eral manager of Canada-Cities Service Petroleum 
Corp., as well as a director of Cities Service Petro- 
leum, Inc.; Empire Gas & Fuel Co.; Texaco-Cities 
Pipe Line Co.; Richfield Oil Corp.; Great Lakes Pipe 
Line Co.; Cities Service Pipe Line Co.; and The First 
National Bank and Trust Co., Tulsa. He was a trustee 
of the Midwest Research Institute of Kansas City. 


Named Managing Director 


A. A. Lodigensky has been named managing 
director, exports, for H. K. Porter Co., Inc. His 
headquarters will be in the firm’s New York offices 
at 300 Park Avenue. 


Otis Buys Bryan Gas Lift 


Otis Engineering Corp., manufacturing affiliate of 
Otis Pressure Control, Inc., has purchased the 
Bryan Gas Lift Equipment Co. The Fort Worth firm 
was founded 30 years ago by its president, Thomas 
E. Bryan, who has been a pioneer in the develop- 
ment of gas lift equipment and who originated the 
idea of retrievable gas lift valves. He will remain 
with the company as a consultant. 

Many of the basic patents on gas lift equipment 
are still held by the company, and much of the 
equipment is designed to operate with Otis wire 
line tools for permanent well completions. 


Cardwell Appoints Courtney 


John W. Mecom of Houston, owner of Cardwell 
Manufacturing Co. located in Wichita, Kan., today 
announced the appointment of Paul Courtney as 
general manager of Cardwell. Mr. Courtney re- 
cently resigned as president and director of the 
George E. Failing Co., Enid, Okla. 

Mr. Courtney has been associated with the oil in- 
dustry for many years and spent considerable time 
in foreign operations with Shell Oil Co. He was 
formerly vice president of Emsco Manufacturing 
Co. and was president of Unit Rig and Equipment 
Co. prior to his association with Failing. 
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Worthington /Mason-Neilan Merger 


Hobart C. Ramsey, chairman of Worthington 
Corp., and Eldon MacLeod, president of the Mason- 
Neilan Co. of Boston, Mass., have announced an 
agreement for the transfer of the net assets, name 
and goodwill of Mason-Neilan to Worthington in 
exchange for Worthington common stock. The 
agreement went into effect on or about March 30. 
The Mason-Neilan plant and facilities will be oper- 
ated as the Mason-Neilan Division of Worthington, 
and the entire working force and management staff 
will be continued in their present positions. 


Belgian Oil Equipment Council 


The Council of Belgian Manufacturers of Petro- 
leum Equipment held a 3-day study meeting at 
Liege on May 2-4. The degree of equivalence of 
carbon steels as produced in various countries and 





the results of preliminary examination of two 
grades of carbon steel in crude oil tanks were 
among the subjects discussed. An European tenta- 
tive specification for the construction of horizontal 
mild steel storage tanks was put forward, and 
specifications for the construction of welded storage 
tanks and the API-ASME code for the construction 
of unfired pressure vessels were examined from the 
European viewpoint. Details of the meeting are 
obtainable from the Council at 21 Rue des Drapiers, 
Brussels. 


Well Gauging Tank 
Holsclaw Bros., Inc., Evansville, Ill, has developed 


a mobile well gauging tank for small producers. 
Built on a trailer, the gauge tank is equipped with 
a propane heater for emulsion breaking and grad- 


uate glass for accurate measurements 





aE eh 


* ' 2 -. 
es * im - - 
4g % i r 4 RECENTLY COMPLETED 





WILLIAMS BROTHERS 


Oleoducto del Pacifico 
Colombia, South America 









OIL * GAS * WATER 


NBT BLOG 
PRODUCTS 'PIPELINES New 


PUMPING STATIONS 


Ke Wa ngt ° | e © Minnear . 


CANADA 


e¢ TULSA, OKLAHOMA «+ CABLE ADDRESS: WILLBROS 


© BOLIVIA e ¢{ VBIA o £ i mR @ VENEZUELA 


95 











H. W. Brow? Verrill W. Haas 


H. W. BROWN has resigned as a director of The 
rter Oil Co. to become the representative for 
irope and Africa on the New York staff of the 
oordinator of producing activities, Standard Oil 
Co N.J 


Merrill W. Haas, exploration manager, 
elected a member of the Carter Board. He will 


ontinue as ¢ xploration manager 
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Robert H. Greenwood 


Robert H. Greenwood, 35, Alexandria, Egypt, as- 
sistant controller of Sahara Petroleum Co., a sub- 
sidiary of Continental Oil Co., died May 21 in Cairo, 
rgypt, a victim of bulbar poliomyelitis. Mr. Green- 
wood was with Continental Oil Co. at Ponca City, 
Okla., for four years before becoming assistant con- 
troller of Sahara Petroleum Co. in Egypt in 1954. 


Self-Propelled Barges 


New York Shipbuilding Corp. and Dresser Indus- 
tries have joined forces to produce offshore drilling 
barges. Initial project is the construction of two 
vessels at a cost of $3.5 million for the Coastal 
Marine Drilling and Construction Co., Houston. 

One of the two vessels is a supply ship and the 
other a 272-foot self-propelled drilling tender 
powered by a 3,150 hp diesel electric unit. The 
tender is designed to be anchored beside a perma- 
nent drilling platform for offshore work. The 132- 


foot supply ship has a loaded capacity of 605 tons. 
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New Clark Model CFA packaged gas-engine-driven 
field compressor. 


Packaged Compressor 


A new CFA packaged compressor has been de- 
signed by Clark Bros. Co., one of the Dresser In- 
dustries, for gas gathering, gas lift, and other ap- 
plications requiring a unitized compressor station 
in the 75-200 range. 

The unit consists of a newly-designed Balanced 
Opposed compressor which is mounted on a steel 
skid and is direct-driven by an oilfield-type gas 
engine. A radiator is included to permit intercool- 
ing of the gas between stages and also to cool the 
lube oil and compressor cylinder jacket water. A 
scrubber and dump trap can also be provided to 
remove condensate and moisture from the gas 
stream between stages. 

The compressor is of 5-inch stroke and has two 
horizontally-opposed compressor cylinders which 
project from opposite sides of the crankcase. The 
unit features the Balanced/Opposed principle per- 
fected by Clark and used on the larger 8-, 14-, and 
17-inch stroke Balanced/Opposed compressors in 
which, as a result, the CFA is claimed to be vir- 
tually vibrationless in operation. 


New Dresser Washington Office 


Urban Niblo, brigadier general (retired), has 
been appointed director of government operations 
with offices at 401-08 The Folger Building, Wash- 
ington, D. C., for Dresser Industries, Inc., of Dallas. 

The office will handle Dresser’s expanding for- 
eign operations and domestic governmental ac- 
tivities. 





Urban Niblo 
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Specially Designed for 





Designed to operate 
from a fixed mounting 
the UNIT MARINER 
delivers dependable 
and economical per- 
formance aboard off- 
shore equipment. Car- 
go is conveniently trans- 
ferred from tender to 
platform. 

















APPROACH TO 
CARGO HANDLING! 








Meets all requirements for cargo 


handling from a fixed mounting 






as applied to ships, barges, or 






offshore oil platforms. 






Features incorporated in the MARINER design include: One- 
piece cast gear Case — a protection against salt spray @ Self- 
aligning centerpost trunnion @ Turntable load rollers plus 
replaceable hook shoes @ Large diameter roller path @ 
Worm type independent boom hoist @ Large diameter swing 
brake @ Disc type clutches @ Straight-in-line engine mounting 
with torque converter plus many other important features. The 
LIFT and CONTROL ability of the MARINER permits loading 
and unloading with speed and accuracy. The full range vision 
safety cab enables the operator to see what he is doing at all times. 
Here’s a machine constructed for your type of Cargo handling. 
Get the facts. 

Write for: Bulletin MO-200 for Offshore Platforms 
MS-200 for Ships and Barges The net results of converting from old type rigging: Speeds 


up cargo handling reduces idle port time cuts main 
tenance cost. These self-contained MARINERS operate in 
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California Tidelands Development 


(Centinued from page (3) 


formed a ring of concrete around the island 
inside the interlocking steel piling that 
torms its perimeter. 

All cellars are equipped with water-tight 
doors opening onto a catwalk that encircles 


the portion exposed to the ocean or have 
permanent openings out to the wharf. Each 
cellar is provided with a device to cetect 
dangerous gas concentrations. Each cellar 
is also piped for foam and fog fire ex- 


tinguishers with overhead nozzles. Means 
are also provided for the instant automatic 
shutting off of all wells and all cellars should 
there be a break in the flow line. Manual 
controls are also provided. Enlargement of 
the Belmont project without increasing the 
diametrical size of the island is an im- 
portant step in the development of this type 
of operation and is an example of the ability 
of the oil industry to adapt itself to any 
situation. Offshore drilling is expensive and 
economies are therefore very important and 
necessary. 

The bane of operators in the Wilmington 
field, and especially the Long Beach Harbor 
section of the field, are the periodic earth- 
quakes because usually this results in dam- 
aged wells. This means extensive redrilling 
work and in some cases abandonment of 
producing wells. In 1955, this field was still 
repairing previous damage resulting from 
pinched casing. Earthquakes in December, 
1947, November, 1949 and August, 1951, 
wreaked the most havoc. The earthquakes 
of 1947 and 1949 had their epi-centers on 
Terminal Island but the 1951 earthquake 
affected that area north of Terminal Island. 
Note especially that these earthquakes oc- 
curred at approximately two-year intervals. 
There have been other earthquakes since 
1951 but remedial measures undertaken 
since 1951 have apparently alleviated the 
problem to some extent. It has been esti- 
mated that earthquakes and the resulting 
subsidence and compaction have caused 
damages aggregating $20 million, not in- 
cluding lost production. 

Every well drilled in the subsidence and 
compaction area is a calculated risk because 
there is no way of determining how long a 
well will continue to produce. This risk has 
been reduced to some extent, however, by 
the present practice of drilling bell holes 
with diameters ranging from 26 to 30 inches 
and filling the interval between the wall of 
the hole and casing with a shock-absorbing 
gel which will also soften the shock from a 
counter-clockwise shearing. These bell 
holes have apparently protected well cas- 
ings for several years but every once in a 
while one of these wells goes bad. It is 
difficult to fully appreciate the tremendous 
pressure generated by this mass of earth. 

It is quite obvious that large-diameter 
holes have proved highly efficacious but in 
recent months operators are beginning to 
realize the possibility that some well casings 
are no longer centered in the bell hole and 
that sooner or later additional wells will 
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require remedial work. This suggested as- 
sumpticn reflects the fact that wells with 
bell holes and gel have been going bad from 
time to time. This is indicated by the fact 
that some wells have been redrilled twice. 
Operators usually back up to 300-500 feet 
and begin opening up the hole from the bot- 
tom of the conductor string or surface cas- 
ing. Most wells in the center of the affected 
area have bell holes and engineers are now 
watching the time element as this might 
reveal how long a bell hole and gel may 
be effective. 

This subsidence problem involving the 
Wilmington field is too well known to re- 
quire much comment and it is being men- 
tioned at this time because of the possibility 
that a number of tideland wells may be af- 
fected. Some have already been affected 
but reference is made to the number that as 
yet have not been drilled, especially in that 
area between the Belmont wells of Mon- 
terey Oil Co. and existing production nearer 
the shore line. Several excellent technica! 
papers have been presented on the Wil- 
mington subsidence problem but there ap- 
pears to be no unanimity of opinion as to 
the best way to solve a difficult problem. 


It is generally recognized that the sub- 
sidence is probably due to the removal of 
gas and fluids from the reservoir. This may 
or may not be true. A pilot water flood has 
been in operation for several years and this 
type of work is being expanded. The Wil- 
mington field differs from most other Cali- 
fornia fields because it is divided into 
several blocks of varying size by faulting 
and cross faulting. Each of these blocks is a 
separate unit with no migration of oil or 
gas across the faults. Under private owner- 
ship extensive water flooding would have 
been done several years ago. From a po- 
litical standpoint, it is a hot potato and ap- 
pears to have survived some questionable 
engineering advice. This is not incompetent 
engineering but rather the failure to take 
advantage of such advice. The federal gov- 
ernment’s claim to all tidelands precluded 
constructive action and ultimately forced 
the City of Long Beach to impound its 
royalty payments. The impounding of this 
money prevented the harbor commissioners 
from undertaking corrective work in the 
past. In addition, no incentive was offered 
operators to undertake pressure mainte- 
nance. because the City of Long Beach 
wanted the leases and wells when primary 
leases ran out. This is expected to be 
changed in 1956 by an extension of existing 
leases. 

The Long Beach Harbor Commissioners 
are experiencing considerable difficulty in 
their efforts to cope with the relentless sub- 
sidence which has now reached an area of 
ship docks and piers. It has been found nec- 
essary to use heavy sheet iron, reinforced 
concrete bulkheads and earth dikes to keep 
the harbor waters from flooding vital port 
areas. Long Beach has spent about $25 mil- 
lion in subsidence remedial work and an- 
other $5 million will be required to main- 
tain progress already made. It is possible 
another $50 million will be required as the 


problem may extend over a period of years. 
Approximately 16 million cubic yards of 
dirt has been hauled in for dikes and to 
raise surface elevations and another 10 mil- 
lion cubic yards may be needed for addi- 
tional leveling purposes. 

Long Beach has the distinction of having 
the most prenounced subsidence of any area 
in California and in the shortest period of 
time. At Long Beach, including the Termi- 
nal Island area, an area about nine square 
miles is sinking. Bottom of this sink is 
about 21 feet below the original surface of 
the ground. The center is near the Southern 
California Edison Co.’s steam generating 
plant. At one time it looked like the South- 
ern California Edison Co.’s plant might be- 
come useful as a light house but new heavy 
foundations and dikes have at least tempo- 
rarily reclaimed the plant and units. Ap- 
proximately 275 producing wells of Long 
Beach Oil Development Co. have been 
raised from 18 to 20 feet and earth filled in 
around them to level the surface and keep 
the ocean water from inundating the area. 
This program is not yet complete and other 
wells in the affected area will ultimately be 
raised. Pumping units and other surface 
equipment have been raised to the new 
level. 

The most southerly tideland project in 
California is at Newport, a municipality in 
Orange County and southeast of Hunting- 
ton Beach. The operators are Monterey Oil 
Co. and Humble Oil & Refg. Co. The former 
is the operator for the City of Newport it- 
self and Humble. These wells are drilled 
from a small enclosed area in the uplands 
several hundred feet away from the tide 
line. The wells are directionally drilled to 
intercept the tideland accumulation beneath 
the ocean floor. Some completions have 
shown good production but others have 
been relatively small. It is quite likely that 
better results would prevail if the operators 
could choose a more favorable location. 
Details of this undertaking have not been 
released and hence it is unknown whether 
the tideland pool can be exploited by an 
artificial island or drilling barge. 

California prospectors are on the eve of 
embarking on a program of extensive tide- 
land exploration and future production of 
the state may depend upon the success of 
this work. Most operators are sanguine 
about future possibilities but there will 
probably be some disappointments. It may 
be some time before sufficient well logs are 
available to give operators a clear under- 
standing of the submerged area. Unfortu- 
nately, it may not be possible for many 
independent operators to undertake tide- 
land drilling unless they are able to assem- 
ble ten or more associates because of the 
high cost involved. A bid of $5 million in a 
group of ten operators means over $500,000 
each and not many operators can afford to 
gamble on an undertaking of this kind. In 
addition to the bonus bid there would be 
extremely high drilling costs. The next two 
years may prove to be an important period 
in California’s future production. Time 
alone will determine the outcome. END 
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M. P. L. Love 


M. P. L. LOVE has been appointed manufactur- 
ing vice-president of Shell Oil Co., to succeed F. S. 
Clulow when he retires about the middle of this 
year after nearly 36 years of Shell service. 

Mr. Love joined Shell in 1935 as a junior chemist 
at the Wood River, Ill., refinery. Two years later he 
became a senior research chemist. He became man- 
ager of the manufacturing research department in 
New York in 1948. In 1951 he became manager of 
the Houston refinery, where he remained until 
August, 1954. Recently he has been on a special 
assignment. 

Mr. Clulow was named a department manager at 
the Martinez, Calif., refinery in 1930 following ten 
years of service with Shell. In 1938 he became west- 
ern manufacturing vice president with headquarters 
in San Francisco. In 1949 he came to New York to 
become manufacturing vice president for all Shell 
refineries. 


A. E. DIETERT has been appointed assistant to the 
chief geologist for Cities Service Oil Co. He will have 
charge of the company’s joint-interest exploration 
and development programs throughout the United 
States and Canada. 


R. C. FREDERICK, vice president of gas sales and 
purchases of Pacific Northwest Pipeline Corp., 
Houston, has resigned. A veteran of 28 years serv- 
ice with Gulf Oil Corp., Mr. Frederick plans to 
return to Gulf. He joined Pacific in 1955. 


R. B. CLAIBORNE has been promoted by War- 
ren-Bradshaw Exploration Co., to district drilling 
superintendent of the company’s northern Okla- 
homa-Panhandle district with headquarters at 
Pampa, Tex. 


DR. JOHN E. KRASCH has ben appointed man- 
ager of research and development of American Oil 
Co. Dr. Kasch, formerly manager of coordination of 
the manufacturing department, will make his head- 
quarters in New York. He succeeds Dr. Philip C. 
White, of Texas City, Texas, who recently was 
promoted to manager of research of Standard Oil 
Co. (Ind.), parent company of American. 


LLOYD G. SMITH, vice president and director of 
Creole Petroleum Corp., has retired after 43 years 
of service. Mr. Smith began his career with the 
Standard Oil Co. (Ind.) in 1913. 

In May, 1932, when the foreign properties of Pan 
American were purchased by Standard Oil Co. 
(N.J.), Mr. Smith transferred to the New York office 
of Standard Oil Co. (N:J.). In October, 1933, he 
transferred to Aruba, N.W.I. He was named a direc- 
tor of Creole in December, 1947. 


GLENN W. POORMAN has been elected vice 
president of Esso Standard Oil Co. Mr. Poorman has 
been a director of Esso Standard since January, 
1954, and was elected to the executive committee 
of the Esso board last Fall. He continues as contact 
director for the company’s supply and transporta- 
tion groups. 


JULY, 1956 


I. Q@. RAYBURN, of Humble Oil and Refining Co. 
at Houston, has joined International Petroleum Co., 
Ltd., at Coral Gables, Florida, as systems and 
methods advisor in International’s comptroller’s 
department. He and his family will make their home 
in Coral Gables. 


HERBERT S. CHASE, vice-president in charge of 
manufacturing, eastern division, Tidewater Oil Co., 
has retired after more than 34 years of service. 


B. D. TUCKER has been named to the board of 
Seaboard Oil and Gas Co. 


MARSHALL C. TURNER has been appointed 
manager of a newly-created California division of 
Monterey Oil Co. He will have charge of develop- 
ment, drilling and production throughout the Cali- 
fornia area, and will also direct the operation of the 
company’s gasoline plant at Huntington Beach. 


WILLIAM T. KNOX and Richard O. Wright have 
been appointed assistant division directors by the 
Esso Research and Engineering Co. Mr. Knox will 
supervise the development of improved home heat- 
ing equipment and oil-fired home air conditioners. 
His work also will consider new outlets of petro- 
leum. 

Mr. Wright continues in the field of economics. 
He formerly was supervising engineer of the divi- 
sion’s refinery economics section, a post he held 
since late 1954. 


EDWIN W. CAMPBELL has been named market- 
ing manager, special products and accounts in the 
domestic marketing department of the Gulf Oil 
Corp. He succeeds John P. Knight, who has been 
assigned to the personal staff of the vice president, 
domestic marketing. 


LEE R. COWLES, traffic manager for Standard 
Oil Co. (Ind.) for 18 of his 45 years in the oil 
industry and railroad business, will retire Oct. 1 to 
become transportation commissioner for the Cham- 
ber of Commerce at Kansas City, Mo., his former 
home. 

He joined Standard in 1937 as assistant traffic 
manager and became traffic manager the next year. 


HOYT SHERMAN, president of Mene Grande Oil 
Co., the Gulf production subsidiary in Venezuela, 
has resigned for reasons of health. I. G. Davis, a vet- 
eran of 22 years of service with Gulf, and vice 
president of Mene Grande Oil Co. since 1951, has 
been elected to succeed Mr. Sherman. 


H. R. MOORMAN, manager and executive vice 
president of Mobil Oil of Canada, Ltd. has been 
appointed a member of the Socony Mobil Oil Com- 
pany’s worldwide producing committee with head- 
quarters in New York. His successor as manager 
and executive vice president of the Canadian affili- 
ate, with headquarters in Calgary, will be Fred H 
Moore, now assistant to the president of Magnolia 
Petroleum Co., Socony Mobil’s southwest affiliate 





H. R. Moorman 





Robert H. Milbraith 


ROBERT H. MILBRAITH, a director of Inter- 
national Petroleum Co., Litd., was elected a vice 
president following the annual meeting He has 
been with Jersey Standard and its affiliates since 
1934. In 1938 he was assigned to the Argentina com- 
pany, from which he was granted a military leave 
in 1942. During the war he was responsible for 
military and civilian petroleum supplies in Latin 
America as a lieutenant commander in the Navy. 

Mr. Milbrath returned to Argentina after the war 
as vice president and assistant general manager. In 
1950 he returned to New York in Jersey's marketing 
coordination department and in 1952 transferred 
to International 


Low Transportation Cost of 
Supertankers 


Enough supertankers, i.e., tankers of 30,000 dw 
tons and over, were operating in the first half of 
1955 to enable an analysis of their performance to 
be made and for the implications of this new devel- 
opment to be assessed. This is done with consider- 
able statistical detail in Westinform Shipping Report 
No. 56—“The Operation of Supermarkets”—issued 
by W. G. Ltd., London 

The report sees a total of 3.354.000 dw tons (103 
vessels) in operation at the end of 1955 and, with 
those on order or constructing, 12,223,000 tons (353 
vessels) in about four years’ time, or nearly four 
times the present fleet. Of this total, 48% 
independent A close 
analysis of supertanker employment in the first half 


will be 
company owned and 52% 


of 1955 brings out clearly its concentration on one 
major loading port (Mena el Ahmadi), dealing with 
49% of the trade, and on one discharging port 
(Philadelphia) dealing with 41% 


Strong evidence is analyzed leading to a demon 
stration of the economy of supertankers. The West- 
inform review concludes that their low basic cost 
of transportation justifies thei expected rapid 


growth. Data is given to support the estimat that 
taking two time charter rates of $2.80 and $3.50 
per ton per month—the cost of oil transport (in- 


cluding fuel, port charges and time charter costs) 
averages scale minus 20% on a $2.80 rate and scale 
minus 6% on a $3.50 rate. These rates are well 
below freight market levels except during lowest 
periods Based on the present operational pattern 
prospects for the anticipated rapid expansion in the 
number of supertankers is justihed 


New Kerr-McGee Office 


A new Denver office 


processing} 


ombinings ana ore 
headquarters and a metallurgical re- 
search laboratory has been opened by Kerr-McGee 
Oil Industries, Inc. Heading the office and labora 
tory is V. L. Mattson, Kerr-McGee 


mining and uranium ore processil 


nanager ol 











McCollum Receives Honorary Award 


L, 


nas be 


k 


McCollum, president of Continental Oil Co., 
n awarded an honorary doctor of engineer- 


Seven Promotions by Tidewater 


Seven major appointments have been made in the 
marketing department of Tidewater Oil Co.’s east- 


ng degree from the Colorado School of Mines. ern division. Robert Metcalfe was named eastern 
Mines President John W. Vanderwilt conferred the divisional manager of retail sales. Joe W. Perry 
leygre ; a part of the school’s 82nd annual com- was named manager of the New York marketing 
nencement exercises. Dr. Vanderwilt cited Mr. Mc- district of the company. A. Richard Senftleben was 
Collum as “builder of industry, brilliant captain of appointed manager of the New England district. 


ic leader and successful geologist.” 


Ohio Forms Overseas Company 


di 


ope 


is 


each 


Ohio Oil Co. has formed a wholly-owned 
iry, the Oasis Oil Co. of Libya, which will 


rator of 35 million acres of oil and 


some 


exploration concessions in Libya, held one-third 


by 


Chio Oil, Continental Oil Co. and Amerada 


Petroleum Corp 


READY NOW 


Frank A. Guerin, formerly zone supervisor in the 
Philadelphia area, was appointed supervisor of re- 
tail sales in the Middle Atlantic area. 

Charles H. Blackburn was named zone super- 
visor of the Western Middle Atlantic zone. Jerome 
W. Hannigan was appointed sales supervisor at 
Pittsburgh and Albert W. Baxter was named sales 
supervisor in the company’s newly-acquired Fed- 
eralsburg, Md., territory. 
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New Report on... 


OIL STOCK BARGAINS based on 
BIG UNDERGROUND RESERVES «xd 
HIGH GASH EARNINGS 


@ Big oil profits can be made in this market. More than ever, stocks will 
be selling on tangible worth. By buying gilt-edged oil stocks before their 
intrinsic value is fully discovered, you can make big capital gains. 


We have just thoroughly restudied 
over 100 oil stocks and have selected 10 
as being outstanding value buys. First, 
these 10 stocks have huge per share un- 
derground oil and gas reserves, which, 
at present prices, are appraised ridicu- 
lously low—in some cases as much as 
60% below their actual sales worth. Fur- 
thermore, oil is becoming increasingly 
difficult and expensive to find. Contrast 
this with a rising oil consumption rate 
and you see why these bonus under- 
ground oil reserves are a growing treas- 
ure for shareholders. 


But that’s not all. On the basis of cash 
earnings the real index of oil company 
growth, these 10 issues are cheap. One 
is selling for as low as a 4-to-1 price-to- 
cash-earnings ratio. Thus, when you find 
an oil company that combines huge per- 
share reserves with a generous cash flow 
in relation to price, you usually have a 
“double-barreled”, money-making com- 
bination—a combination that more and 
more investors are seeking and which, 
we believe, means much higher market 
prices for these favored stocks. 


SEND NOW FOR OUR TIMELY REPORT ON 10 OIL STOCK 
RESERVE- AND CASH-FLOW BARGAINS—TO BUY NOW! 
Of the 10 reserve- and cash-flow bargain oil stocks, one is particularly 
interesting. The company added 60% to its reserves last year just from 
one discovery, and is involved in hot foreign oil plays. The cash-flow this 
year is expected to be double 1954's total. This, we believe, is an out- 


standing growth opportunity. 


IN ADDITION YOU WILL ALSO RECEIVE 








Gordon G. Wilbur 


Wilbur Made Vice President 


Gordon G. Wilbur has been promoted to vice 
president of Ideco, one of the Dresser Industries. 
Mr. Wilbur, who has held various key positions in 
Ideco sales and technical service departments during 
the past 16 years, will now be in charge of export 
sales and have general administrative responsi- 
bilities. 


Morris Miller Slotnick 


Morris Miller Slotnick, a geophysical consultant 
with Standard~Vacuum Oil Co. and widely known 
in the petroleum industry as a research mathema- 
tician and geophysical interpreter, died recently in 
Dallas, Texas, while on a business trip. He was 54 
years old. 

He originated and developed many of the basic 
and advanced methods of geophysical interpretation, 
including the Slotnick Method of computing re- 
fraction data. He had numerous papers published 
on geophysical and mathematical subjects. 


George Hamlin Shaw 


George Hamlin Shaw, a director and vice presi- 
dent of Cities Service Co., died April 24 of a heart 
attack while attending the company’s annual meet- 
ing at Dover, Dela. 

Mr. Shaw was made a director of Cities Service 
in 1936, and a vice president in January this year. 
He was also an industrial relations counsel of Cities 
Service Petroleum, Inc., and a director of Atlas 
Corp. 


Kelly Elected Director 


R. G. Kelly, vice president in charge of field opera- 
tions, has been elected a director of Halliburton 
Oil Well Cementing Co. 


Our new Report on 4 low-priced oils now participating in explosive special situations. 
One is a land-play development with tremendous upside possibilities at, we believe, 
very little risk. Another, last year concluded one of the most attractive farm-out deals 
to a major company that we have ever seen. Similar situations in the past have resulted 
in large and fast profits. 

You get the above 2 Reports plus a 5 weeks’ trial subscription to both the Oil 
Statistics Bulletin and the Canadian Oil Reports for only $5. Return the coupon now. 
Remember, we believe that it will be only a matter of time before investors find these 
profit-potential stocks and force their prices higher. 


Both of the above Bulletins are recognized throughout the world 
as authorities on North American oil and natural gas stocks. 


OIL STATISTICS CO., INC. | 


Babson Park 57, Mass. 
Yes send me at once (1) your new Report on “10 OIL STOCK BARGAINS BASED ON BIG 
{ NDERGROL ND RESERVES AND HIGH CASH EARNINGS”, (2) your new Report on 
1] Ow PRICED SPECIAL SITUATION OILS”, and (3) your OIL STATISTICS BULLETIN 
ind CANADIAN OIL REPORTS for a period of 5 weeks. (To new readers only.) | 


I enclose $5 ] Please bill me 





Name 


Street 
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R. G. Kelly 
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SEISMIC PARTIES EVERYWHERE 


SAVE TIME AND IMPROVE RESULTS 
WITH 


Yector GEOPHYSICAL CABLES AND ACCESSORIES 


In seismic exploration, time and money are identical. With today’s high 
costs, the failure of one item of field equipment can pile up lost-time 
charges amounting to hundreds of dollars in only a few hours. That's 
why top quality equipment is always. . . 


the most economical answer to exploration problems. 


MANUFACTURING COMPANY 


5616 LAWNDALE AVE. HOUSTON 23, TEXAS 
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S. 1. Hulse 


W. B. Padon 


Warren Petroleum Promotes Eight Executives 


Eight promotions and additions to the executive 
taff have been announced by Warren Petroleum 
Corp., Tulsa. D. L. Connelly, S. I. Hulse and G. L. 
Brennan were named senior vice presidents of their 
respective departments. C. E. Wharton, Rex V. 
Phelps, Fred S. Schwend, W. B. Padon and H. F. 
Beardmore were elected vice presidents. 

Mr. Connelly, who has been manager of Warren’s 
oil producing activities since 1944, becomes senior 
vice president in that department. He has been a 
vice president and director since 1952. He entered 
the oil industry in 1922 as a scout for the former 
Gypsy Oil Co. (Gulf) and later served with Indian 
Territory Illuminating Oil Co. as manager of its 
land and geological department until 1941 when he 
became Houston manager of land and geology for 
Cities Service following the ITIO merger with Cities 
Service. Mr. Beardmore, who has been Mr. Con- 
nelly’s assistant, is another former ITIO man who 
later was with Amerada and Barnsdall Oil Co. He 


was chief engineer of Barnsdall’s Mid-Continent 
division when he resigned to join Warren in 1947. 

Mr. Hulse, who becomes senior vice president in 
the natural gasoline division, is a veteran in that 
phase of the industry. While serving as a Sinclair 
stenographer in the early 20’s he studied engineer- 


ing and was named chief engineer at the company’s 
Seminole plant in 1927. Within three years he was 
assistant manager of Sinclair’s natural gasoline sales 
department. He joined Warren in 193’, was elected 
a director in 1939 and a vice president in 1942. 

Mr. Wharton who becomes a vice president in the 
manufacturing department came to the company 
when the Hanlon companies were acquired by 
Warren in 1946. He was named assistant to the vice 
president in charge of manufacturing and in 1954 
assistant vice president. 

Mr. Brennan joined Warren in 1941, after more 
than 20 years in the liquefied petroleum gas phase 
of the petroleum industry. He was named manager 
of Warren’s LPGas division. He was elected vice 
president in 1954 and a director earlier this year. 
He came to Warren from the Philgas division of 
Phillips Petroleum Co. 

Mr. Phelps joined Warren in 1940, and was 
assigned to the engineering phases of natural gas- 
oline plant construction. Transferred to the LPGas 
division as an engineer in 1943, he supervised the 
engineering and construction of bulk plants, ma- 
rine transportation, terminals and inland and un- 
derground storage facilities. Early in 1955, he was 
named manager of the newly-formed terminal and 


Rex V. Phelps 





C. E. Wharton 


Fred S. Schwend 


transportation division with the natural gasoline 
storage, traffic, LPGas storage, marine, and engi- 
neering and construction departments under his 
jurisdiction. 

Mr. Schwend formerly was a Phillips Petroleum 
Co. process engineer in the design and construction 
of plants. While on leave from Phillips he was 
production manager of the petroleum butadiene 
section of Rubber Reserve in 1946. Late that year 
he resigned to join the Warren’s LPGas division. 
He became manager of the division in January, 
1954, and assistant vice president in June of the 
same year. His new title is vice president, LPGas. 

Mr. Padon first started working for Warren dur- 
ing school vacations. In World War II, he served 
44 months in the Army, of which 23 months were 
spent overseas, during which time he rose from 
private to captain in the Coast Artillery. After the 
war he was assigned to natural gasoline sales, later 
being placed in charge of special products sales. 
His new assignment is vice president, new projects 
and planning. 


Gerrard Named Director 


Dr. John A. F. Gerrard has been named director 
of geophysical research in the central research divi- 
sion of Texas Instruments Inc. Dr. Gerrard is in 
charge of basic and exploratory research into tech- 
nique and instrumentation for geophysical explora- 
tion for petroleum and minerals. 
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iSOME 


DEEP WELL 
ANCHOR 


install their 


DEAD LINE 
CLAMPS 


above the floor so they may raise and lower the 
mast by using the Anchor Clamp. 


SOME PREFER 


the new Il-o-n-g slips for their 


BUTLER SPIDERS 





while running casing in the deep ones. 


BUTLER SPIDERS WILL HANDLE UP TO 2112” O.D. CASING 


‘he NEW DEAL SPECIALTY CO. 


OKMULGEE, OKLA..U.S.A. 
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...---¥OU ALWAYS GET 
MORE AND BETTER CORES 


when goucall 0000 


for 


PGAC’s standard core gun retrieves 


vp to 32 separately-fired barrels 
with cores from 1 to 32 zones—on one trip ate Subsequent completion operations have 
n r well. never been complicated by barrels or 
other debris left in a well cored by PGAC. 





tir 


More good cores consistently recov- 


ered by PGAC than by any other : ; AP 
gun — proved in thousands of wells cored. ts PGAC’s Jumbo coring operation is simple, 
fast, certain, economical—and always 
PGAC’s cores are 1 %," maximum ready to serve you. 
diameter by 2%” maximum length — 
large enough for accurate quantitive analyses 
of your formation’s physical properties. 


& & 


PGAC 561 


For optimum core recovery, PGAC 
varies the powder-charges accord- 
he hardness of your formation. 


& 





ing tot 





PGAC uses special types of barrel 
cutter-heads — of removable or uni- 
tized design — according to your formation’s 
hardness. 


Removable cutter-heads, of exclu- 
sive PGAC design, ore automatically 
sheared from barrels and left in formation — 
for easier withdrawal of barrels and cores 
from your sidewall. 


PGAC’s flexible steel barrel- 
retrieving cable, of 2800-lb. tensile 
strength, assures barrel and sample recovery. 








The Jumbo core gun is positioned 
in your formation with exceptional 
precision by the S.P. curve on PGAC’s elec- 


tricgl log. 
aly PGAC’s surface indicator responds 
as each barrel is fired — eliminates 








NS 
.* 
re-runs in well because of undisclosed misfires. ~ 
Foolproof PGAC safety features 
prevent accidental firing — assure (Right) PGAC’s 32-shot Jumbo sidewall coring tool 
intentional firing only. (Above) PGAC sidewall coring projectile and cores: A — Cutter; 


B — Mud extrusion ports; C — Core borrels; D — Powder chamber 
ond retrieving cable housing: E — Large PGAC Jumbo Cores 


PERFORATING GUNS ATLAS CORPORATION 
0 






General Offices and Main Plant: 7730 Scott Street —Sales Office: Melrose Building 







CALL FOR PROMPT SERVICE — ALWAYS READY TO SERVE YOU 


TEXAS: Abilene — Alice — Beaumont — Bowie — Colorado City — Corpus Christi — Dallas — Fort Worth — Goinesville 
Graham — Houston — Longview — Midland — Odesso — Pampa — Tyler — Victoria — Wichita Falls 
SERVICES OKLAHOMA: Ardmore — Healdton — Oklahoma City — Pauls Valley — Pawhuska — Perry — Seminole — Tulsa 





LOUISIANA: Houma — Lafayette — Lake Charles — Shreveport. KANSAS: Great Bend — Liberal. NEW MEXICO: Hobbs 


AFFILIATE COMPANIES: CANADA ~ Perforating Guns of Conada, Ltd.;: Edmonton, Alberto 
GERMANY -— Atlas Deutsch- Amerikanische Olfeiddienst G. m. b. H.; Kiel VENEZUELA — Servicios Tecnicos Atios, C.A., Caracas 
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CROSE LINE-TRAVELING 


CLEANING AND PRIMING 








DITCH PADDER 





PATCH KETTLES 

















PIPE CRADLE 


iN. 







MACHINE 


RUGGEDLY BUILT YET 
LIGHT WEIGHT. 

Also can be used 
with stationary base 
for yard work. 


Handles pipe up to 
36”. 


Counter rotating heads assure faster cleaning and 
priming ... prevent pipe from turning and give 
better cleaning job. These Crose machines are 
specifically designed for faster, trouble-free serv- 
ice on the line. 


HOS & 
Manufactiring Company, (nc. 


2715 DAWSON ROAD © TULSA, OKLAHOMA © PHONE MAdison 6-2172 
New York, N.Y. Ph. BRyant 9-2236@ *Denver,Colorado Ph. EMpire 6-0332 
*Houston, Texas Ph. UNderwood 9-3358 @ *Newark,N.J. Ph. MArket 4-3650 
DISTRIBUTOR: *CROSE-CURRAN LTD. — EDMONTON, ALBERTA — PHONE 3-5135 

* Warehouses in 4 locations 
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IN MEXICO... 


As In Other Oil-Rich Free-World Countries 


GEOLOGRAPH 


Shows Where to Look for Oill 


Yes, Geolograph — the original 
mechanical well logger — is now in 
use in oil fields throughout the world. 
Geolograph’s policy of continuous 
research, both in the factory and 
field, maintains it as the most rugged 
and versatile well logging instrument 
available for use while the well is Geolograph's exclusive 
drilling. aed an pore 
on own ime whic 
NOW AVAILABLE FOR EXPORT SALE pach Eire oe 
(except in Canada) is being made! 


THE on 
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COMPANY 


MANUFACTURERS @ EXPORTERS Cio et 
KLAHOMA .CITY rus? 


CAMAY DRILLING 
COMPANY 


Specialists in Directional Drilling 


P.O. Box 391 
Compton, California 
DAvis 4-4931 


Cable—‘‘CAMDRILL”’ 


Los Angeles Denver 
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1. Self feeding parallel rolling type. 
2. Made to specification or to 
standard design. 


3. Made from the highest quality 
alloy steels available. 


4, Perfect Finish. 
5. High resistance to wear. 


6. “ Titanic” tube expanders can be 
made to suit all types of fittings. 


Osborn ‘Titanic’ Tube 
Expanders for Oil abit 
aentet" an be re ende 


ina 
They 
vas! 
All - 
Type Expanders 
ucts, and where 
specially 
meet requirer 
In all stages 
made to ensure 
user maxin 
When only t 


OSBORN ‘TITANIC’ TUBE EXPANDERS 
FOR 
OIL REFINERY FITTINGS 


SAMUEL OSBORN & CO.,LIMITED 
CLYDE STEEL WORKS, SHEFFIELD, ENGLAND 











insulation ECONOMICS 





Both designer and accountant can have their way. CAPOSITE is the 
finest insulating material. It is also the most economical. 
Compare the points in its favour with those of any other insulating material: 
maximum efficiency up to 1000°F. without protection; light weight; 

mechanical strength—above 1000°F. combined with “Caposil” High Temperature 


insulating material, all these characteristics are retained. CAPOSITE is cheap, quick 


and clean to fit, and can be applied to cold surfaces. 
It is permanent, stays rigid—and never sags. 
‘Take these features together, and you have the thermal 
REGD 


insulation with the Highest Efficiency and the 





Lowest Annual Charge* 


*annual heat loss value plus financial depreciation. 
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CAPe 
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THE CAPE ASBESTOS COMPANY LTD « 114 & 116 Park Street, London, W.1. «© GROsvenor 6022 


Canadian Enquiries: CAPE ASBESTOS (CANADA) LTD., 200 Bloor Street East, Toronto, Ontario + United States Enquiries: NORTH AMERICAN 
{SBESTOS CORP., Board of Trade Building, Chicago 4, Illinois. 
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Magcobar means more than mud alone... it means... 


c 
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line of products 


Hundreds of thousands of barrels of oil reserves are being produced today that 
might still be in the ground . . . except for scientifically-planned and executed 
drilling mud programs. These new oil reserves have come from deeper formations 
(which require carefully weighted and balanced drilling fluid columns 
from water-sensitive sands (which require invert-emulsion muds), and countless 


other conditions where better mud programs hove resulted in better producers 


Magcoboar has met the responsibility of providing the oil industry 
with new and improved drilling fluid ingredients through a continuous 
chemical research program that has produced, for example, the 
industry's first 30 Ib./gal. mud (G-7 Super-Weight), the industry's 
first free-flowing concentrate invert-emulsion mud (No-Blok), the 
industry's first bulk Can-A-Mud, plus an exploration program 
which has provided Magcobar adequate stocks and reserves 
of barite and bentonite to meet the demands for 


eee J o— today and the future 
a 
NO-BLOoK \ 
NO-BLo a: Look for the Magcobar Dealer sign when you 
. K ee, need mud. You'll get the best service and the best 


— 4 , 
— 2s 4 No products available, wherever you dri 
> 


ee net 


™ MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 


Magcobar 


7 
Ge mtplete 
DRILLING MUD SERVICE 








NO WONDER 

















10,000 
©O-C-T type “JE”’ 
FLOW 
CONTROLS 
have been 
instealled 


















It is easy to see why the O-C-T type “JE” is the world’s 
largest seller when you remember it is the only flow 
control that offers all these savings. 

Low first cost. You can save as much as $300 on every 
tree when you use the O-C-T “JE”. 

Long life. The “JE” uses a heavy duty, hard-faced valve- 
type gate and seat assembly for long, trouble-free service. 
Low repair costs. One man can replace the entire valve 
and seat assembly in only five minutes. 

Get the full story from your O-C-T representative. The 
O-C-T type “JE” flow control is available through all 
Christmas tree manufacturers and more than 700 supply 
store locations. 





O-C-T CHOKES FOR EVERY WELL 
OIL CENTER TOOL CO. 


P. O. Box 3091, Houston, Texas 
Export Representatives: Sterling Areas — Le Grand 
Sutcliff & Gell, Ltd. Rochester, Kent, England 
South America—East West Oiltools, C. A., Del Lago 
Hotel, Maracaibo, Venezuela. Address Export In- 
quiries for All Other Countries to P. O. Box 3091, 


Houston, Texas 
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